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PRIMARY - EXAMINER : Schwadron; Ronald B. 



ABSTRACT: 

A human monoclonal antibody specifically binding to a surface antigen of cancer cell 
membrane, an isolated DNA encoding the antibody, and a hybridoma producing the 
antibody. An anti-cancer formulation comprising the monoclonal antibody bonded to 
the surface of a liposome enclosing an anti-cancer agent or toxin is also provided. 

3 Claims, 5 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets : 4 



BRIEF SUMMARY: 

1 The present invention relates to a novel human monoclonal antibody useful for 
diagnosis and therap»y of cancer, an isolated DNA encoding the monoclonal 
antibody, and a hybridoma producing the antibody. The present invention also 
relates to an anti-cancer formulation comprising the antibody bonded to a 
liposome whi ch contains an anti-cancer agent. 

2 There has been no anti-cancer formulation thus far, which is sufficiently 
effective for the treatment of solid cancer. On the other nana, there has I on a 
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However, mo use rmoao : 1-or.a 1 antibodies nave a limited clinical use ana continued 
a dnir.is.t rat i on thereof is i:r.pass ib 1 e f r-i-m a paaaical pour.: of view dae to s 1 ae 
effects such as anaphylaxis cause a ry immune respaase- 
?roa. taatl. Acad. Sci. M.S. A., 06 4222, ladd Acccadi: 
ant iho::oo? rather than mouse moao d 0 ra 1 an:. bodies are 



d a r" 
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a c : d se- :\ . 
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The m~noclcnal antic odies of the invention include' any variant? of the 

abe ve-ment i o.ned specific ar.t ibo-dies , whi ::h are obtainable by making insertion, 

deletion, .iui'St itu: ion ard'or addition of ono- or- mo-re amino' acid residues to 

the ii;.ir.o acid sequences o f the above -ioont i fd.eoi an t ib ooi ie with too 

L in.i t at i on.: that cool", nodi f i oat i on must rot adversely affeoo. one reactivity of 

too artvbiaies against the antigens. The present invention will be more 

det a i lea c e I ow . 



in oho a o to.-mpary i r.g drawings; 

FIG. 1. s on* .- rti at i oa i L y snows trie :oon o t r j o.t i o n od' vo :t v pIMFD. 

FIG. 2 s ::v mat i o a 1 1. y s n : v/s * .no o :-n; t. r a o.t io n of vector or'GR ( . DF hi A . F ) 'H. 

F:G. : sr : roo"Go:i:y :: f antibody to oilon cancer veil 1 me G-l. 

FIG. \ snows reoot ivrty ■:: f antibody l-o-l to imotri v canoor cell 1 i.:/: M?:M4 :» . 

FIG. t shows anti-dancer effects of adr i amyod n- o : nt .a i n in g and FF ;;-m o ; i f d e d liposome 
bonder to ,jr.t itody GAH or. the oar.oer t ransp 1 ant e-a t nuao mouse. 

DETAI I2F2 ioFG IFI FT D2M : 

1 I'ne nyor i :;oiii; nr>>h dri'i a human mono ? 1 e r:a 1 antibidy of tne invention is 
:or.epa:e ; aoo'oriing to 'he method describee by A. Imam G2ar.c-u~ Fosotarm 4: 2 6;, 
1?::) . or^s, 1 ymyo.oo oy t-.-s wn i oh nave teen isola T :ed from extracted lymph n:>de 

a o 00' o : a t o with oar.oer are faced with rr o ase myel:ma oelm in on-.- presence of 
p : I ye ny 1 one g.ycod. Hybridemas mus ortainsd are soreeonea by moans of enzyme 
i :ur mo assa y joma various cancer cell line fixed with p a ra f orma . deny zo , anoi 
hyrridemas capable of pro :u:ir.: -ant i r od i es a r obtained arc oul*ared. F.oom 
supe mat ant :: f the result inq culture, me- no- t 1 una 1 ant ib ood.es are i sed ated and 
oa r i f i e a oo:: rain: t: o a oonvont i :oal me tne d soon as dirt Iocs e-d by F. I. Dunarnei 
'( Ih Immol . NM-tr too Id 2 1 1, 1 -7 ?) . 

2 Tne purified nimocl on 3 i ant i body is labelled with a f .1 do res :ant substance and 
examined artist its reaotivity with li vine oarcor oells and normal cells such as 
erymrooytoo and leucocytes using F.l to; Cytometry. Hybr i aoma prtnoirc an 
anti:ccy wh i oh reacts with the- living oells bar not with normal eel 1 s are 
selected. A 1 1. e mat l vo 1 y , tne reactivity of arc; r_ od.i es o- : ,n r cello moisted 
from oai-ce-r tissue -of a ration" i- e o mm r eo: with the ivioy to norm<al ceils 
derive:; from n on- car.ee r segment of tne same oudan, ana a hyb r La .-ma pre>auc.ing an 
arotimay wrier: reacts witn the oancer oell and aoes not reaot, .r reacts as 
moaematedy as an ar. t.iboay derived from no.nr,a 1 veluntee.r, witn n-.'.rma 1 ceils, is 

3 A rase- se qaen z>: of a DMA en sod i r. g a human me-noolonal antibody pa educed by the 



■ ■ > ' 



■d above can be aetermineo. in tine- fodhowin:: mar 



4 In. a r -ea-eiance v.' i t n Casaoa et a 1 me the a ( jNA 2 1 2 ? , 1 ^ : : • , :t:!2MAs a re separated 

f ro>m tne ant i ;oe>dy-p r oouo i n g nyruudoma c e- 1 i o , ...o i r. g nan ds- o 

t h i o ry a : i at e- i i * n i am onloride-, and oFNA iirrar'y is prt'pareoi ;oy tr.e use; of olaoo 
(dT) primer. The oFNAs thus oTaainea are- trier: o.u je ;:to?c to> folo ) tail inc. 
'"■oroeos io seciuonce between pod.y C oapatde of nyrir i di z i n g witn too aG tail 
obtains: i ab'jve and an already available nun an gene encoding neai-y or light 
mar. of human antibodies is used as a. probe for amplification of the 
ant i b • dy-enc oe: : n g 2 DMA b-y means of FGF. The t e rmi nal of the amp Li.fi e d DMA is 
made rlunt . 1 he DMA se-paratee; from an e I e o t r jp.no res i s gel is inserted to a 
si oning vector suoh as pU 2119, and the base sequence of the DMA is cetermmea 
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cor.-: ai didocxy method {Prec. Natl. A -ad. Sci . U.S.A. 7 4 5- 



Preferaole antikodim ef -he preser.: irive ntion are those in which fee variable 
mrjion _'f me heavy chain c::i:pr ise ■ the amina a:.d seqereh :e- ?hown i n 3eapuer.ee 
L ..st i nq Nt s . 13, 14, and 1 r > . Tpeci 1 i c examples o f p referred a rat : :>:d i s ire, 
amenq owners, those in which the v ■rLarh- reoior. of tr.e heavy era in oenpedses 
tne amino acid sequences shewn i.:a Sequence Listing Mas . la:, 1,, arid 1:, am; :ne 
v.i r i .abl reiion of the liqht eha i n aoim r : s-"-s the ammo a:::a sequencer mown in 
3equer.ee Listinq Mas. 1?, ."'0, ana 11, and -hase m wrd m tne variable reqien of 
ane heavy on a in comp r i ses the amiro: acid s-"- apoerices =nnown m 3equenca T;.Etinq 
il'.'S. 22, ami 34, and tne variable rearim of the 1 i ma chain r^nnpri ■ e.: me 



T-Eiueno- 

" • 0 1 ... 1 .0 

for tne 



t r.e 

'■'V .-, 



mo. a a ann.-: a or 
hi 1.5 ; 5hi 2J , 2 

doom a Ma s . 1 2, 
l va r ia b 1 e r e i a i 
■e 7 i. f i ci ty : f " :r, 
• artibtf; aha 



r y main, 3 i. -..ew i .ae , th>- ari . r. \< 

, 3r-.i . 1 ; 12, .3, a r.< ; 2 '■' ej re 
: f the 1 i Jht aha : n. These r- 
ar.aibedy ami dot e rird r., ; t i ve to 
ar.tiqor.ic do t rm i n ant . Acce 

f rem ci f t oo.* ant ibodi ■ ve s 



. vlO' r '.an ^rl e r'e a i :>: 



. no i no 



st preferrea mono c I ona 1 mamomes or trie invent ion are those 
Jte van oble reqior.s of the heavy ana 1 i ana ohairis a re rep^r e zeroed b- 
iOid so amen :>:0 of fernenee Tistinq Mos. c and t r eepo o a i ve 1 y , -no ai. 
. .". respe- to. i ve 1 y . The DMA sequences eri::d:r.;j o:ns*am. re:ii or.- :d me i 
: : qh: ma i ns are the s.^me as t nose diseased in M jo i e i o Ao i ais Pesear 
;-*:6, r.ne /:or:i^ i B: j 1 o : i oa 1 Th- -:tl i s : r y ' 2~> , 1 : 16, i m : an«:i Tell T. 



3, 



.he :r: n .. :: 1 ma 1 art* ir:ay e t m 
nyr.'.r i o : in ei pno:'Ou :dnq tne ant it' 
:onta l n : riq f et a 1 b-:-v i ne se:orr, 
no tne ETTAs having th 
1 \- , at. : oh enoc tie v a r i 
soe:to.oTy, wi t h on-: wn C-dAs 

ar-iormmi =:e noof re 11 so:h 



l r.vor. t l 
: oy o : 



>are:i r 



1 > ■- 



: 1. tor in 



■.e :r:v-ooior. m er.L'F ■: r r-TT-d 1-4' 



. A i t o r n a t i \ r e _ y , it rr.a 

a:: on in Teqoer 
of nea-y ar;a 



:odnq the mom 



nai aro i ;:o 
exp res si r n 



o.v. mq \ >: . , 4 , - 
.t -rhai.r.s 

o': : r s , or : ns f o rm.i r.g 
d.on vector,., and 
o: -o. ^be o.,s-:-d m 

m 21 G2 . 1 ar.o 1 

: J reoo i :t ion s i m- 

♦ the Kind: I 1 ••• : t , 
t n»:: '.. a srt in o 3 a 1 I 

ori v .: :r site nas teen a ide z, is insert ed .int-v pmsmio pTvTP.o at £ I 
; t hen tne f'HTF. qene is .a 1 s :■ msemec inte me pi. asmio at T a I I site, 
one pd asmi os cbtaineo at-i'Ve are i nooi p-:-r a t ed ir.t-t- a r. :st oeK . : -uoh as 
sip.- i Vr laur ^ Chasin 2. A., Proo. Katl. A::ad. 3 :d. . 'J . 3 . A . , 7" 

■2) c y rreans : :' za \ o un. p-n-a^sp h a t rrethco. Tnn; re .on 1 1. art:. : rarv; f/o"ia:.t is 

in . a 1 ph a . MEX iried'oarn :tro : iir.i r.a m r,o.o le at : do , -and qnmn >: ... 1 : r- 
: t :• furt her selection far ant i o ady-p.: ooo t. irr : :n ■anao; . irt ihoay of 



anirrial roils, tnere may atoiven i ent 1 y osed a oemr-i r.a r : an a 
urid p-KTI-T.i which may be constricted m the manner as shawn 
st art i no { rtrr. p?'C?.H3 disrl-sed by Xisnina : Ma tor e : •: m 
detail, a a f -:n-= - - m: <linq the: heavy '.:nain, t :■ which a li i m.; I 
:\is beer, adaeo, is insertO'd intt pdasmio phor ( . f'TTl'A . 2 > 2 
ar.o a s-'der.tive marker so-an as f'HrT. qer.e is ir.sertea mt :: 
.-"ite. On the toner nana, a qene eneaninq tne liqht or.ain, 
h a :■?. J r e 

4H0 an ft 
4 . IT, 1 ( 
" o 1 t o r ea 



: r-t a i.neti an a ou i ,i f i ed 



iCaorbiToi the- resale Lna- supte rn a t a n t t: 
ov aeralafin-a -ar- jiroaoo :hd el at ma 



.dun.n tillea va * n ?rto:-ain A raryrrted 
-ntirO'Oty f r am r.ne eo 1 an.n . 



A 1 i pes ant osed f - r the pr e'p> a r a t i -an af t .ne ant i -canter 1 -a rmu La. a : -an of 1 ho 



nt.i ■>:. is cjmp'OSeri af t wo 1 i rd d layers. The li.pid layer ma\ 



.f no 



a yer 



ar in 1 1 : p 1 e layers . Z ens t i t uent s af the liposome are phsp.oat l d y 1 ah oi a no , 
ahjiesterol, ph ospha t i dy 1 et han ad ami no , eta. Pn osp'hat i die aci.d, which provides 
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the liposome with electric charge, may also be added. The: amounts of thes-: 
ccr.ctituent? used for the p r-odu c i on of the liposome are, to-.: instance, 1, 



no 1 , preferably o . 4 - 1 , e mod of on 
no 1 of p h oo p h a : i d y . e 1 n a n : 1 a m i n e , 
bhoobhacidm avid ror 1 n,: l of on 



lesceoel, t . 7 1 - -o i mo I , preferably 
. J - ' . 4 m : J , p r o f e rabl y J -1.15 mod ■ 
s on.; o i :iy 1 one 1 i ne . 



, 3-1 
-C .1 



10 



me i j po: 
met no d=; . 
solver to 
Iy:ph ill: 
size of ' 



>mo used in 
1 or example 
. a ve been r em o ve :i , i s em 1 1 s i f i 



oe present, invention may be prepare:! by :onvo::o i.on : 1 
a mixture or : he at ove -ment i one a lipios, from wnicn the 



oee -of a ntbiooien i ze- r , 



oo o, and me 1 1 e i t ■:■ obc a i n in ^ 1 i. lame ra lip '"some-. A d j to tmeri: e>f particle 
ne re^olvm: I : pe-s omes may :oe conouoteo b y u 1 1 r as on : oa t i .on , high-speed 
o:on, or r re so ur e f id.: ra t i on through a membrane nemog -mi form po re 
o M, '. et ad., i o oh i.m i -oa e: B i -or nys i oa Acta : -i 1 1" o , 19:o) . 



11 An 1 1 - c an 



or agents encapsuleo in the- i i p : s : me ir 
droom.om, d a en cmy c i n , m : t omy c i n , i s p 
a t e- , '. Eu, ana a o 1 ac i nomy o i n , toeiro s- 



on;: i ne , ep i roo i ;oi : 
:in A and dioncnooie 



ulo ion of ariti-canser agent into liposome is 



o/Jra: : of c ne lipids with an aqaoios solo: i en of 
: vomc . Adro arty o i n , oaouomyoin, ana ep : r uo i c :.n may be encapsulated 
o on : m- • by me a ns of renoo;- loading me tr.oo taeir-q a ov oc: aqe of pH 



12 Ditoirq -of .a mor^oclenal ant ibe> dy t o the surface c f t ne 1. i.p os .>me ment 'bone :i above 
may be a coomipl - s bed by tne firmatico of c re ss- 1 in k a ge between 
pn : sphat i dy 1 ethan ol ami ne- ana tne. antiroody usirog g 1 ota r a I cle-royde- . Hc'wever, 
prefer re :i mer h ■ d is tnat a t hied at eo an t ibe dy is a 1 bowed to re-act with a 
liposome ooopr . s i nq =■ lipid into- wnich a ma 1 e imioe -group roe been i.rocop t raced . 
Eeoro : n i n ; ma 1 e ; mi oe i : •" or s on tne- smraco ■: f the iioosome mav ro fdrt r.e r 



on.ro 



ut ami: 
erne- i ? m oo i £ d ■ 



. 1 - , . - : 1 



my 



13 



in ant i : b-o ay not 



0> 



-sue o i.n i nil oy 1 - 5 - ( 1 -pyr i uy ldi t hi ■:<) pr or i orom e. o?IP), whim is usually used 



: hie- J 
:ii tni 



1 1 on -o f r r ot e i n , : m i neo n l : 1. a n e , 
1 -;r;up intrinsic to an art: bo-ay ma 
atter :s rre-ferreo from the view pud 
~ m- • *" u- u t-o vrovvj-r an autitooav wit 



oei '.v [ 



an -o.o /ro- 
c ot n i : t h : 



rete i : 



y he re 

t Of K 

t n i 
f : rn. =' ( 



rod ( oTT } t o :' ;-r :o ?.it< ' , wn i on u 



;ceu t<j f ori'i a tn i o 1 
■rdn g ant: ib-uy ' s func 
: I ar : up is * ha t .an an 
a;: } * . cub. .1 , wn i on i = t 



:ho. 



grt'Up . 
tibocy 



14 Tne binding of the th::lated ant lb.' 
lire-s:me- may be a-ccortr 1. ished by re-,: 



- to t ne ma 1 e i mioe 
:ru t hem i r a r.eut 



. 1 buffer 



15 



ant l ■ 



f o- rmu 1 a t i on -of the nreser 



'erction may be- prepared 



■f : -on vent i oua 1 me the 
A* ; 1 1 '"1 ? 1 . 



such as deny Jra: ion n.et ne d i Japa 
iron rl i za t i,m metn-od (Aabsn-se ? at. en 



ese Patent Poll 



: 'uoi tea. t to n 



16 



f e rmu 1 a t i :n e f t he i. nveut ie n in: 



a ami m stereo 



i nt ra vas ou 1 a rly , per i t cue a 1 1 y, -or locally, [oeoa ge of the f o rmu 1. at i on varies 
:leperuir.g on tne nature -of piarticilar anti- cancer a cent en capo u 1 at ed int o tr 
1 i.peo-ome . Whe;n the- aqent is aori a: r r/c in , the dosaq-:- is the one ceo respe nd i ng 
a d r i a m y ed n I 0 mo e r 1 >■■ s s /kg b o d y w eight , pr-fei ab 1. y 1 1 m :g :o 1 e s s / g , mi o r e 
preferably I mo -or lees An 



17 Tne: followorog ietaileo examples are presented by way of illust rat ion 
spe:ific embodiments -of the poesent invention. 

18 EXAMPLE 1 



c e r t a i n 
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19 
20 

21 
22 



Establishment of Hybrido>ma Producinq Human Mono:l :>nal Antibody CAH 

Hybridoma :r"ii.:inq human monorlona! antibody CAH was estab . io;hed by sell 
fusion between Lymph-Joyces derived from a lympn node a s s jo i t od wi*h euneer 
tissue rf a patient, -nci mouse myeLuoa oeils. 



( 1 ) - re-p ar 



of Lvmooecvt.; 



ur.cer- a ss 



3 ted lyrrp.o rode ext.raecea f room a patient suffering fr-.n ued m 
a no or a as cut up into fioo pueues with s si soars and sculpt I., and rolls were 
.soersei u s : n 2 5s stainless net in Culture Meaium A (eivjr iKooouto oeiva ou 



? 'rr.l qe-ntami oin sulfate). Tne result nnt 



i f a :;eu :t loot rp:r. for b 
u f uaec .1-^5 m t.a obtain 2 



:u on oo s ar.o; tne suporna* 
tjl: u t e Meoijiri A, and t :" 



U • : 



ed . 



2 3 ... ) Cei 1 -do .on 

24 Cue I yrr.p .to ey- e cells obtained urooe v;ere surjettea 1 to cell fueiooi 
rive i :ma so 1 \ r ( 1 . t imos . 1 "■ . s op . 7 ■ in the preserve of pc 1 ye t ny boo 1 
b^oonr ir. ae r o-lunnlooim ; = :: :■: :: - : i ru to a :: o:oveu t i on a 1 net no:;. T:oo fto: 

roui root e r in , l.C .ma do t r.vm i si i r.e , ana loo fetal c a i f serarr: He'S), 



re i no re f e rr od t ■:■ as 



alaition neaium uereioifo 



t ; 



the lympcooytes may be . A . t i mes . 1 C . sup . / ml. The suspooo 
well plates at 100 .nu.iovell and oultereaat 3 A ie :; ree'. C. 
iruoubator. Half of trie oulture medium was substituted with 
i roit. t irr.e to. time and tne vol t iva t i or: was continued until h 



/ >ol 

i ce - Is were 
" . :■-'] oo.M 
■•■aid m- -co urn 
oo.sity of 
pi aood .on 96 

' . SUb . 



•_t ^. rn 



■ i aoo: 



-u 



T"' 



; 1 OUt 



u r > 



: ma s o a on ". o-s w 
;.l t u c e me ■ on w 

:-s of Medi o . ne > 



oserved in all of 'he we 1 . s . ' 

: u c sr. oe r ce 11 1 i no C- 1 ( ha. : o 
cd lb'j ( ot: aired onom Men A 



r:v:u.um 
.. o u l65 



0 (ecu:: 
1 me N:KM4 [ : ("aito- eo al, A 
o-btairod rrom above- 
H:ore r irr.s nt 1. Positive we 1 



o: Inrvunizea 0: auui sms ) j , ana e *oo.a on «: 
o Kaaaoo Ayo-h o (Cancer ana Cuoneo too r apt 
■i Institute) a o roo d in a to tne method dn 
r ere 7. : 0 ( ; t welds) auair. so C-l ana 4.*: 



( . 



vouls) aauinst MKX4 :-, and k we 1 - s snowed positive re a :t i on * e fc oth t r a i 
Couir.a of sore. :om^s was ;onda"ted o:iru the w-dls wnioh .Eh<:wea po.oi: : v 



25 
26 
2 7 



Purificatioo ana har'elina >of Moncc 
;1) Cult are of Hybri de-ma CAH an>:i ?■ 



\'i f i oat i :u oU Meoood :na.l A: 



h-.tal oalf 



:s or toed - : to 



noouan a A u-ir. A-agaros> 
1 iii.o was r eimovea f r eon tne 



otr ia:nu u-Aii, eh DP culture medium 



ova <\ 



: (Rep. 

se run . 

wr. ion 



s-rum ua:l r^e-. n aoided was usee. Tne culture of nyirolur,a I-iAH w,,s 
into a t-ootem A-aaarose edumn, an:i ao- ot-o: antibody wao then 
jiotain purifdei antihC'd\u Tne use of tne arc've-noted serum a 1 I eo 
rv.;re antibidy CAH free frerri otner ar.r. ic o:i ies of serom eriair. -m 
aisoroeul t: i'Uotein A-aqarose. The antiroriy e : AH was o : rd i nmoi t-: 
ny sodium doiecyl su 1 f a to -no 1 ya o r y i am brie. rp : d e Le ? t r opOe re o i s . 



0 : t no ire:oe 
oeu ana r o :i 

1 .o ed o at to 
o t o obo a in 

o*: a pure ZaG 



29 
30 



2; E': 



woe . m^ 



rt irori', 



The putd. fieri ant ib ady 3 AH was 1 ar»el e d t>y flueoesoein i s ot n i.oo-yan a t - ( FTTC } 
acoorrii.ng to the metrvod of C:-ons A. H. Thus, the antir-orly was dialyzeri against 
a carbonate buffer s-oiution (pH 9 . h) ani reaoteri with FiTC solution. The 
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labeled antibody was separated from tree FITC by gel filtration. Absorbance of 
fraetlors containing labeled antibody was measured at 0'.?' . e ub . 7 ; ° 7 nit and 
7L. sub. 4^5 nm and Labeling decree wa^ dot e rrti neu . Tne binding noia.: rat:: of 
*.be antibody and FITC ( F ■'' 7 ratio) '.a, 0.9?. 



31 
32 
33 
34 



XF'FFIMFNT 



3 a c t i v i t. y ■:■ f H 1 in a n 
Co :. 1 Li nee and 



oeui AntL: 

ion Tbere 



: ! en eaneer .:e 1 L line; C-l and - terpen cancer re 1.1 line M?:N4 5 we 
...mar. :a:\ :er ee- 1 1 lines. Tne "el Is were p reee rveoi and g.t own at ;■ 



7o . suio . 7 



:>nd l 1 



- re: 



diam B 



' 1 Tf 



L i n e s 



. n i rg it 



35 
36 
37 



udy o :e Fe- a ::t. i •/ i t y 
en of i> -a: 



■t e rm i n 



. 1 v 1 t ' 



sod i. 1 



:e r e:e i J j ones 



0 6 wel. 



a 



■ r ■■ e r 4 d aye. 

■ bv I J mM 



dr.::er e:e 1 1 c were seltureo an: i 1 monolayer m 

pneepcte r if Lei: • t .7 7.4: and ; . 1 : 01 FaCL .:':!..L:ei ("37 L 
\ o r a bo rma 1 dehyde fixation was eoiaa.eteol at room tempera: 

After waetite o times with PB7, PB7 sO'lutior. e::aeainiug e B7A it:-:jr.e serum 
albumin) was .added t -o we M s ( ." 7 7 . mn . ■ we 1 1 ) , and the plate was oep: 7 7. decree. 
7. Lor 7 bears to comipu.ete bl : i.n } . Tne plat e was washed .:• t intes w i t ri ?B7, and 
:• 7- ,mu. 1 o f culture s-upe mat ant ef nybrieioma was added t here t e . Ab.er two hour 
eaeti .at LL decree. 7., tiv- plate was wasno-o o t -n.es with PB7 and o J .mu.i. 
eb al <al ip-oospnat ase eoronuat-d r : a t .antibody te human ant i boay ■ 1 777 dilut ion, 

eo:ere : t :me.- with ?F7 anei arde-o win. ] . : : 77 art :r,oe buffet - -i mil MgC 1 !p.~ 

4-7': nm was me :t s aired with no. or ■ - p 1 a t e pnot c mot e r (7' :>1 : na i . 7*e; : ::. i v : : ; w as 

aet ermir.eei ac/ording t: tne m-'trrod described or. Fxample- 1 (7). Clot i.rg from the 

wells in wr. i :b oosif i ve reaetron against cultured ounce: c.el 1 ..ir.es C-l. and 



71770 4 : 



■ r veo 7a ve nyr. re 



ama CAH . Fori f iec ant bbociy 
.-re: i v itv. 



ct. l. tune 



38 
39 



Ls carded. To 
the nixtt re w, 
":11s t o f i oa ' 

- I . ■_ 1 ^"J-^ > 

Ltat 

.- .5 t> 

'ta : n i ; 



r . oi s n 
■lutioc. : 



I-Fed: cm B 



a . .1 ow i n a t he 
set .r i fug - 1 i eea 



.'ere ealtareo in a flase or :r . :;ien ~rxi o,.l :e: o s ar it : rn a t :oet was 
t n e r e s i due w a s a eioe- a a 7 1 B 7 

. 'i'ne cells were wasno-d witr 
in healthy numar. serum eeeat a i r: i nei tne f 1 jo res cert - la be 1 ed 
final ::e n o:ot ra t i e :e : :7 .mu.g'rrd) : 1 1 a e r . • u in Feoumpd >t 7 (77 so 
Ley :: at tort 1 . t i rues . 1 7 . s up . 7 o: 7 7 . mo . 1 re ay be <.'b: a Lned, ^nd the 
all: wee t r'oa:t ^t t.oe-gree-. L f:r t 7 mi nut es- . 'Lee su soon = i o>n 
:; at 7 • rp-m f~r 7: ndnutes at.oi tee supernatant wes d::e3ieed. 
oeLls w> r •: s eis p-_- ne:e in 1 ml :f 



d by 



■ Fl ) . Tne e.ete 
FACS-3 4 7 (Beet on 
■ FIT7 and PI ) t 
uoule; oo; renreve d be eaus 
•■■■mi 1 1 eoi F7 1 1 a:re .: :en:e 
:iua:of it at i ve ^ et : Or: n 



l 7u.cki: 

.'Oinde-c t: tirt i ed. :t cad . 

lar<>-rs navi:::: 
Lain est l 



tb:7 e en: a m :n 1 .. .:eu . ■.; ot_ e> t p: 
ec to tne observation toy l.Lew e } 
r dec to e;e t o rrni no tne- m.a :::o i t noie 



p.: d I urn : cd l eie 
einet e r : F770 ; , 
7" 71 a a res sence 



^e-ad rells haeunu FI iLaereeeenee 
",7 s tooF : r, 71 in tne' nuoLu.t .a: ids anoi 
m:r five standard oe vt ..• uf flnoressenee 
Fyeteons) -were s.byeet-oei to F77] under the 



w ; .me :eonortiened as arovo. Bau-ed or: the' markers, aveu-a^e ier.aLt:: iimeunt of FITC 
per eell v;as o a 1 c a 1 a t e . on the basis o b tne average bindme: amoont and F/7 
ratio of labeled antibody, an average n amber of antibodies bonded te one livou 
tell was determined. The results are shown in Table 1. 
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TABLE 1 



Antibody 
Cancer Cell Strain 
GAH 



MKN4 5 



"ontrcl IgG 



t i me j? . 10. sup . 4 

■ . 15 . times . 1G . sup . 4 
t ime.'- . 10. sup . 4 

■ O . 1 , c imes . 10. sup . 4 



4 0 When cnmpared with IgG ■:{>.: ri ve> I from healthy human serum, which was labeled by 

i o (]'. A H and used as a ccntrol, a b o u t 6-2 3 1 1 m. e s 



41 
42 
43 



t ±uc rt; 



^nee in tne same- manne 



larger- amour. 

ex?lrii-ih:mt ?. 



of antib< 



GAH 



bonded to stomach ana colon career cells. 



Koact i vie 



. ona 1 An: ibody GAK t <: 



Cell, 



?.;.ry:riri i:;y:es were separated from peripheral blood taker, from 7 nealtny 
volunteers unci 3 patients sufoori.ro freer, cancer according to K irioshi t a ' s methoc 
' Geparovc too of Sryt hr ocyt e 
■ 0 7 >y 



Hew Fdr 



of Nippon hetsuekigaku Zensno 13 100, 



4 4 he- n eoo: g" eo were obt a.i.n 
dext ran-phy f or log oca 1 

ebta in ienkocyt es . 



:; i.n tne following manner: Peripher 
with .idditicr. •:< f neparin. 2 mi of 6 j 
z ! ine wo s a dee el and mixec to 10 mi of trie bio 
;d at room t e ir.pe ra t e f'c r .: i minutes to olve 
;-parat.oo arc cer.tr i f ugeei at 15 01 rpm fitr : mi 



blood was drawn 



4 5 reactivities of the monoclonal ant ibody of o 

v/ere determined by means of 3CM in the same manner as in t 
et lis except tnat id was rot uddec. In tnis connection, the 
di vided iro~ : ymphocy: e m a j o r levo:eyte cell ) , granulocyte 

platelet., based on freest seed -ode 1 i glut scattering in OCM ( Ei o/ Te shn s logy 3 
317, 133:;, and reactivities * o respe ::t ive ceils were separately- determined 
the test results were sovwn .iu Table .1 . 



invention to these blood cells 
e 1 i v i ng cance r 

leucocytes were 
, monocyte, and 



Ant i bod\ 



or o . i 7t 



grere 



p la tele t 
Erythrocyte 



negati'-e :oue one 

o.^O o i mes . 1 0 . £ up . 1 * 

J . 4 3 .times. 11. sup. 4 
0.41 o i mes . 1 0 . sup . 4 * 

0 . 4 3 . t ime s . 1 j. sup . 4 
neg at i"e ro c at. i ve 



number of ,antib)dies bonded cor cell 



46 Antibody GAH shewed ro reaction to erythrocyte and lymphocyte, while to 
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react i vi t. y to granulocyte and ::i:nocyte was tee same level as the reactivity to 
centre IgG likewise in Experiment 1. 

4 7 EXPERIMENT 3 

48 Reactivity of Human Monoclonal Antibody GAH to cells Derived from Eresh Cancer 
1 issue and Non-Cancer Tissue 

49 1 u order to study a r. iridic;: spe si licit, y of antibody GAR. to cancer ceils, normal 
;;- - 1. 1 s were simultaneously i-elateol from fresh tissue bsl.or.qina to :h- same 

c : gar. of tine same patient f rtm wnich tauter cells were obtained, and 
: >tact is- it o:c- of arititouy GAR to- respective tells were determined. Istdati.cn of 
o-.. 1 '. s tree the tissue was t:t;at tted atectrtii.no to To kit a' 5 method (Gar.no Ri.nsho 
i Cance r i n C 1 mil c ) : 2 1 ■:■ 0 3, 1 3 o e ) . 



50 Thus, the tissue extracted wa e pLaoed on Teflon sheet ep.reae 
pi ate, cut with a r.cc l nRt fine pietes, and trsnsferreu or 
n.^thst. The meshes was sha«:er. in a se: re disc f.li of = tt ic 
ct tain the nedi tit C'tr. : t i n i no sm z 1 1 t:e i 1 aggregates wni on pa.; 



o o 1 mm stainless 
.re medium to 
eoi throuah the 



IIS 



s e-.spo :so rr.g nec r t 
eeverh t cries. V 
syringe with Gat 
to tne ceils tries 



.cm wa =. cen" : i f u red at let J rpm, and f'l oat i fats and 
: it: aors.r.i. s -cert- d i c a rde a . Tin i s tent r i f ucut i or. was repeated 
re tell aggregates were t jo jettoe; to pumping by means of a 



ec an neea! 



gauge' r -o -disper se the 



The reactivity 



,.t a i ried was dei 



rm i r. 



j i vi n :j cane 



sells. Tne 



■st recti 



ECM in the tame manner as in the 
)wr. in Table 3. 



decern 



'e 1 . 



.is <:eils 



1.1 .tames. 13. sup. 4 
0 . 1 3 . - imes . 

1 : 



Control : . 13 ct c:-s. Id . sor . 1 



imes . It. sup . 4 
1.6 . t imes . 13. sup . 4 

up . 1 

t : mo-s . 1 e . s up . 1 

■c 3 . t i me 5- . 1 3 . s up . 



■el 1 



51 



Tne : 

hi arc 

c.-.-i-c 



tnat 

C '-: 1 ^ 



verage r.umt> 
r' than tnat 



,r -of GAH anti: 
in tr.e neee- ta: 

: no; 7 times or- 



> urc 



st ca: 



irnes ■ 
o t e r 
ant R 



• ine 



e e . j 



enar <al 



- 1 



lis. In addition, the number of antibodies 
rercrer tnan that in the omeitrol lejG in 
n col on canter. Tne 



results indicate 



emeTimant iy expressed 



:he surface- of 



52 
53 
54 



EXAMr 



I ) 3>e 



e rm i. n^ : 



:lt: 



Ry 



Antibody GAT oct air.ed i r. E>: amp 1 e 2 i 1 } was sue ) e tt eoi to 3D3-?AGu in the reduced 
form. Heavy tnain 5 rod 1 i gnt :rc i.n sep^r atel y e 1 e st r oph orated we re blotted on a 
transmembrane ( P ol y vinyl, idene-o i. 1 1 co r i. de , Millipore:. Tne membrane was blocked 
with b% 33 A solution and allowed to re art with a go it antibody to human .kappa, 
or .lambda, thain, which wa^ tombined with peroxidase (Capel). Aft;er washing, a 
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'.Obi {w/v; 4 -orileronapntnol solution containing j . 2 1 5 -: H.suh.2 0.sub.2 was 
ill 1 nw» .:d to react * hereto ao a ?ub.s t : ate . The light ohairi o f ant ibody GAH 
reacted w. th ant i -humeri . kappa . c.oa:n antibody, w.nioh was 
iitpoa ranee of cclured band. This rev-ealod that the ignt ; 
h a . r. . 



io* ectea t hrourjjh 
:. ^ : n o . Kappa . 



5 5 2) Rrepatat i on o 

5 6 a. 2r-pa :: a t i on of 
.: • a - r : ■: r. ( PC?.) 



oie 2cic cdi rig Mont c iorial Antibe>dy GAH 

IA en^cdirhf art :.body GAH f y ree-ans cf polymer: 



57 



o" it i : r.g to t h 
:>r. .ir.t :. oooc G 
l c van ate - . it 



e necrtto detailed rho^, r-nlvAP 



it. t a i ui n c AAA 



■.::-p r ooi.l: i no nvo r i or ma 
j-.ui to l'j r toe motrec; ( 



do ,;i no i in Pxarm 



re prepared 
in; O-ea rider 



58 Too hynroTriria eel '. z ( 1 . t irnes. : 
'itnir r. -irn ;M guari uc. : ne- ttd : et 

' c ) . be': a . -me r eo ipt ■ ^e t r. a:i 1 . 
c:~.b : . s t :■ one f . r,.:A :en.:ero:i 
moo i y over layeci ■ e - t . 7M ::o • 
' e..e , ' a r. c c re. r : t" a-e; -e ."• I- , j " 
v.'jh i tn ■lav-: AM A ? at a pre-c.piti 
■'] [ ' . m ' . I ; compr i 5 i ] . : I o-.i 
T r i ;- -Ho 1. , pH few hewed oy r. r. 

or r i pi : r: i :o. . The resul t inc AAA 
. 4 4 . nu . 1 1 O'jrrip r i . s i no 1 n.M I r .i t 
of - re st 1 .re i or. prcomeied a r rut 1 
cf nAMA AAA I A 1 GAT ' AM KIT ^oarm. 



mi. i 



7 ) vo.:^:- :o I cm i 1 ; zoo in a eel 
1" ml! i- [ A , r : j mP 4A A AAA , r h 7.C, and ?:■ 
:• to- rr oo or *-- was f t r: he r e\ cea and mixed cesium 
: rot. ot : 'jo". ■ no. Toe- so It:: on - .J :t 1. ) war 
lit tJoj> j s: .it .-::: ( 1 . t ml) i r. u centrifuge 

rror. for ^ . t :.ei::.: ,:.n.rt: Hi:,i;or.i P?210T Rotary, 
■i . The p re -o i ti- io: at e w.t: ei i o s e h.'s-rl : :t a S'D I. a t i or. 
i in ;a--ry. ^.-irat.e-, i niM ooTA, -irroi 1 j nil 

-;r ^tout »•;.; .ir.o.-r) was di ss 1 ved in a solution 
, ]li ano 1 rnH T2TA. A 2] .mol. aliquot 

. rtu . : oi n.PNA ■if'ht.a l n i r. n o 



'rsrioc:.^ . To- te :d y ( A - O'"o. t Ij i :t i n z \\\\ 
w^s di ss. jived in w^r.er : 1 eon . 1 ) . stiorien were- a :ioed : 

prmer fl.: . to . i , ■: Pna rma o i z ■■ , 1 till 4 uIITr ■ . m i . .1 » (lAeara 
* r oo i t'*: i e ! 4 'A f hi f e 2 ? o e nee- - , PPa.-e : red b : : jr ( ; T: 

v:e:--.r t e :t o.>; a * t: --. 1 vc- 1 ste- : : ' . rr.o . . . Toe rti>::ei.re- v/a .: a I loo 



y ( A ) oy means 
.MA ( 1 . : . mu . o ) 

A.izo ) , reve r s^ 

.tl T r i •: -HC 1 , oh' 

toi addi* ior.a'll;; 



59 



::T>hA vr.o.s t;:»oa i no 'i was ^issed'/eii in wat e.i" (It.: . mu. 1 : . 'At t ne- rotroict 
a'^deo; a : . : ine s . : e rrre na 1 :iet :-:yrr.i 1 1 eo.e i oo t rans f era.?e b i f f-.r- i 4 . > . mu . 1 : 
rGl T r i s - Med , pr. /As, :A rue ita :ir:e-3 : u:n erderioe:, t-enitto :ie ;»:ynuo i.eot ic 
'.V- ' Pnarm ? ?.i a , and 1 j tid e -TT (2.4 . m,. . 1 ) (Taeara Avis:) t< 
one tf ei.u. ! , ,oi 1 cn-'r mixture- w r es a 1 Aowe. ^ e: re:at': .o t 

r ; . i .2 : „r •• t: o:: i pAy 1 !■ t i ' *:enoi th -;f C AM A . After 



-etude ■:. i 



enrvme.- 



:A for 1 : : mm e. 



■ r f e ■ P". wi :tg t r.* : - manu : 



1 1 : 



. ito . i i we : e auded, a = a 
f • :.- eooy "tt:, ped y 

oAMA A 
*: he 



>• rm: oe 1 of r 

er £ e- .: o-en i nei 



w:\ i ::n if t emm 



a i i. human 



>t t me-r' 



60 r'GR w=.r ::naue--d ha.^d t:e * 

r,:oof to er e r. Tnus- , *. e : n- : 

primer f :e emtd ifyin-4 tAMA 

ampl i fy in ; ceNA e:i::di re r-eriird- reed 
st ran 1e i AMA pr'imer : 1 1 roc l.et't. i e;e:!i ; c 
■j roci eon ed" human .eapc>a. on a ui ( 1 1 - 1 
Lis*, iooj N :> . o) t ;) the :oou-:ant re-^i >n 
Ihl.:, 19.2; :eil 21 1 P 7 , : 93 : ) (4J rent:. , : A'.itesA'A: bef for 1 'AO mM At s- 
oH - . , At m.M p to.j s 5 i j:r; uhlteu. je, A! tt I mil :p.es i. im cnlotd:ie, . '. Avv/'v'; eel 
AC . si i . i , , 10 mM 4 d^; I'r -2 . :nu . i Teoita 3 nut ::> • , md Taq AM.o pceh/me r i e e ; 
: o Tisata S:\uzc) } r arei f ether v; a t a r t mi: <e a f i n • i. v:.lu:ne :e' 1 0 0 . m t . i . 
Thirty yooo tf ir. cubat i jns at 9i.de:jree. 7. for trie minute (denaturing st 
at u 5. degree, o. for tv;o minutes ;annealing stepj and at 72. degree. 2. for 



j r 1 a P-P/O 
1 1 e; re-o . on 
14 1 A A, 

■■■ r r-spe^co i r.o t t te.e r - o: t r cpahrirng f 
1.-1 and r. j acid seep..-: r ec tf .•-ot n t.- 
• Tne ft irna 1 .* f" Bi 1 1 :em. ta 1 Ghemi sz ry 
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;:jeo minutes \ e ±. orag a t 1 on st- 
/ 2. degree. C. f:r seven rr.inu' 
.•thaanol pre 2 Lpi t a t i or. , in j r- : 
. mu . 1 ) . 



, 7 ere :jn:;u:t*rd and further incubation at 
?a? aa::e:;. r.»; act; :n mixture wa s sub j ected 
ant pro si 01 rates w-re drs-tived an water 



61 7-- the- aquoous s oluti :»n were a aide i ?:ien-: w fragment .2 U) Ca-ara Shuzo) , 1 mM 4 

-H 2 2, pH 7.5, 2 DO mM 



d::TP (4 .m;.L), anj 1 0 . t ames . b lu: ■ t i ng rafter ( : CO ml-I Trio 
pi-ate.: bum thloriEit} (4 . :tu . 1 ) , i: .riu.l in total, and thu 



■ react at ?L.o-Egree 
v 1 n :i blurt ends . 



2. ftr 32- minutes to octair. 



i.xture wa s a i Low-Ed 
;l:>ub.l.--st reside ai c2>NA 



62 
63 



ana a oand > 
gol . 1 no cO 



as : oserved ac an : at 
a. wa s 1 resort e d int.' 

e c t t r.o 222 f r 30:1. on 



tp. Tno nana was ::\r aw:r/ from toe agarose 
.y :v ; * :o c , wrx on •:>■••< . . • • i t n a t. am:;n::i total 
pe sa 1 vt 1 y 1 n as - sinown :n .2::g aaaia-E listing 



64 



■ an. L no a:' id 
i;:odo 2 AH 1: r 



f v j r i ,:. 



juenaes eio t. e rrr. i .nod an too ar. 
a n ti 6 . B a s o d ■:■ n t. n -a- as-.: s e 



1 :.n? to I gOl euro lass . 
dot errr. l.t.eti, tar. 



IA f 



r. no proposed ty iu- 
: eproduo- i o i 1 1 1 y , and t hore f ■:■ r , 
r-t:airo the rtt-Et it i : t of tno ab 



:o-nion t i er.od nybr i *d-"r 1 a w- r 
ro respect i vo I y shown 
guon an a dot onion 
rEi^ir.er.t, the- bas 
' r f OI JA .: yratrae 



ao a;u a s : t 1 



no t 00 a 1 n • o t 
ie dated from tno 
' 3oqaou to A j. st mg 
arnioEidy GAH wat sriowr. to 
so j o- of wh i. :ca nas boon 
to r w.i t. u o cod 



: f the DMA :2a to da 



65 
66 



s: aoi L, u:t 
t'o lorr.a 



t f H aiiia n 21 an 1 1 1 ■ 

2)o.t 



1 Antilt: ay 
i : r "an 



1- L- -1 ion. -da :: 



.a :cy;s ra 1 com a it y a..o., i 
hattx-n Mode art; Her...,, 



67 .1) Pr op a. rat 1 or: :■ f Aympj 



: mined .i.n Hxartble 1 { 1 



( : . t i ms s . 1 2 . s ap A7 wore pranarec start in-;i from t^rotr associated 
xtiuated Aran a ta.it aatt wot n ! una oar, 000 . 



69 00 Coll rosier. 

70 Lymphocyte tolls obtained afcst-- were : o-.i \ 
' :•*■ . t irr.es .12. sap . k J us i n a p 1 yet by 1 eneu 1 ycoi 
*xx a anveraa i etaa 1 met boa. In one- same manner 



car. rtoax- e na y*- 1 ana 00 1 Is 

; 12oe:a r i rae r-Hannhe im ) a :to rda.ro; t.o 

is ExanpLe 1 (/:, the fuaeo cello 



woro susper.oea; in HAT at'litite; rnetlium t :• tlatain coil ti-E 

. 2 . t. i me- a . 1 2 . a ..p . : orl a. rai ; 1 ao a on a 2 2 well plate 
. na . 1 ■' p I a t o . Half :■ f tno culture medium was snbstitut 
r.eoi a:t. f r tm t ins t t time arte th* 

in t:o- s a:r.o in-ann-ar as 1 u Lx =impl o 1 '2>, " r.e- s upo mat .ant of" t bo trait _re an each 

nd sttma.hn tan-ex ;o: LI Lino Hr r M4 2, i.n aaxj ru.nco wi.tr; the 



n,ity tf 
a rat. i o o f 1 0 J 
w.i.t n HAT atioit ion 



1 of tnt wol Is . 



wo 1 1 was 

ratter coll 1 Ine C- 
protO'Hur-E' ti 
against 2-1 
react ion to 



riraeo in bxno r i;m -n t 1 (2) -a. Positive wells were 



; 94 



and 6.5^ (26 wo Lis' a if a ins t M?LN4 ' 



invi 



71 



n a n 3 :r n v on atom a 



lis was o end 2 ? to z\ ualng the w-:H! a which =h r/woo 
reactitr: to cctra iir.es. The cloning was cac.duoteo thre-E tamer by mere 
limiting Eaiiatia.n naetnoo, and hybridc»ma clone 1-2-1 v/as established. 
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72 
73 
74 
75 



76 
77 



EXAM PL PI 3 

P jr if i :at i on and L libeling of Mon oc ]. Dna 1 Ant:b:dy 1-3-1 

(1) Cultire of Hybridoma 1-3-1. and Purification :»f Monoclonal Antibody 1-3-1 

For ::ul:-jre of hybridoma 1-3-1, eEPF rulturo- medium E3o<uto Seiyaku) to which 
It of r.n-o ;erjni described i r. Example 2 (1} rat :>een adaed was used. The culture 

.a t.ner. crar^ie:: into a Protein A- a a roue column, and 



ocit: rbed 

( .: ) P 1 UO' : 



itooiv wer tt 
; o:n: i rme d : 



el.oel out to obtain purified antibody 1-3- 
oo- a p-.ro 1 }M by 3 EE -PAGE. 



Label ing -f Ant Loody 



Ir.e o_n fi od ar.t:itody ]• 



■ 1 w.o 1 aoeled by FIT-: 
. A: so o rtar.c-:: -of f r a :t 

■ nm oM uE . .our . -\ 3 : nm 



ocordirioj t o tuu: mo: hod 
us 0:0.0 0 a i. n i no; i a 00 led antibody 



a no! 



. l.no :r • 



78 
79 
80 
81 



H-nun to lot : 
preserved an>: 
Mo-oil jitl E i. n r 



v„ty of Htuan Ploroolonal Autibceiy 
:i Preset vat ion rh-ttt f 



_L j_ 1 no- s 



r 00 1 1 1 : no- C- 1 an:: so omtu 
■ wn ac 17. degree. ; 7 . ano l \t 
■ame mann-r as described : r. 



car. cer 000 1 1 1. i. no- HEM $ : we re 
'E'.so.b.E :or.d i t Etas in Culture 
trer i men:. 1 ( 1 1 . 



84 
85 



1 v 1 r 



Lonru v snoot 



tided. To do 
rr. ;x: ore was left 
:: 0 float. Toe eel 
suspended m PEE 



oultur-EO in 3 1 1 3 5 <. or Petri oion anoi cul* 
residue was added PEE sodutiuc containing 



.F.oerriuuaot was 
1 EEEA, and tne 



were wasiueu wire, culture Meo;ium 3 by tut ri fat: or. and 
a s u . :n.:i.-.-- u;.*r ue 1 1 1 0 ',' 1. 1 .^ijj ^ it: imes . 1 . . suo . 6 /'tO 1 ' 



maLe the re L 1 aersity 0 f ab:r 
1 obtained in Example .3 { 1 i was adoieo co> the above solution 
teritator. of :ne artibedv of : 0 . mu.q'ir.i, and the mixoure 



mu. 1 . Art itoty . 
0 ma.-:e one final 

a; allowed 00 re a 00 at L . decree . 0. Par k> 0 in i nut es . The sustooro ion wa 



ced 



mm t 



:. mi rut 

r en. a i n .. no 00 Lis wa s addec LITE labeled art i- Lunar, scut id 

cent r i f uqed a: .1 " 1 L rpm f-. r __ miru r ee r r. remove- the oap-o:ot 
rema in : n:: oot 1 s s uspeu .dot in ano; wa.or.-_-a witr. PEE (1 it. 1 ) 

anoi -.h.., cells we to finally sotpenoed in PEE ( 5-t .11.0. l.j ootcoa.ini.no PI (11 
. mu . :: to 1 . Tne resultant ^el 1 suspension was subjected :o ECM, anoi magnitude of 
f ..ucrescer.ee (E1TC ana PI ■ tut. dea : 0 particular cell was determined. Tne 
rote: i vjt i es :f tutibcty 1-3-1 to oo.Lon cancer oell line C- 1 and otomacn cancer 
.00* 1 1 line !-lE3t : . : re respe :t. i o'e L y sn own in PIES. 3 and A of the aco: ompany inq 

oh! -. : . tie :rci.rt:e ttc uo;- number ot the otoor ceils. As a control, a 
uommer :: i a ; to ava . 1 or bo I ?t artitody ( Jape 1 ) was used, ano; t .ue react! v it :.es of 
one P:iM ant Lbo-dy t ■:< t.ne ar-oo'e - i dot: 1 f led ranee r cells wote ueterminea. I n ohe 
figures, one dot 4 eo; line anoi solid line snow tno rea c t. 0 v: t. i o?s ot antibo'ay 1.-3-1 
= nd the rcttrol respot t i vely . These figures show that antiboidy 1-3-1 has a 
.Etrc'nci binding ardj.ity to oanoer cells. 



supernatant was a i.s cardea . To the 



resulting cell 



wo 



a gat .1 on 



taotivi. ty of Human Monoclonal Art 1. boty 1- 
ante Tissue and Non-Can.:er Tissue 



3-1 to cells Per 



i r o rr. ? r e s n 
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86 



norm 

reac 
cell 
.i n o 



tor tc 3t 
t cells ; 
:> r g a n o f 
. i v i L .1 e s ' 
; from trr 
:t:>er iment. 



uciy a binding specificity of antibody 1- 



can cer eel Is , 



.3 1/ it 



f r om fresh tissue belonging to the 



e r \ j s imu 1 t a:aeo 

t he san.e pa*: lent, f re m whi oh cance: cell.: were, obtfa i tied, and 
f ..mtibjdy 1 — 3 - 1 to respective- cells were measured. Isolation of 
t..ssue was conducted accerding tc To<Lta's mctnod as descr iced 



1 hS 

mar 



mi rc 
ml ) 



a ne 
Tr,~ 



r e a err v 1 a. a 
:r as pre-, 
wasted w; 
a: -'era;, >/: 

:ree. C. : 

:es td) rer 
^r.d washee 
fining ? 1 



veraqe n 
■exalts a a 



to the cells dtamcd ab 
i-j ^sly des- cid bet in t ne 
or. Cul t cer<- Medium r - , s t 
i cn serum cert a i neal f 1 
c i' : 1 . mo . g ■■ n.l ) p r-coa rer 

cr ec minuacc an d ub ; e s 
oe the suoe rn at an*: . Trt 



was determined by FoM in the some 
iving cancer cells:. However, the cells 
>: rdea in serum era rived from neal thy 

in Example a (2), to trot cad 1 density of 
j ^sponsion was allowed t c react at 

remu i ri i r.u cells we re suspended in ?S3 ( 1 



. by cert r ftya a i o^r. . The ce lis were- resuspenaa-c in Vb3 ( ;• j 0 . rrru . I ) 
( 1 •"• .mu.gsm.), and cr.c suspens. tor. was sub j ect e i tea FCM . Tne 

cb-s) far oo e rrtu n i no t he armourt ■: f f 1 no t e s; ceu ce (ga.ert. i s a c : ve 
ely pre c cr i be a ) were s. co pa c: ec ta hltl inter ane same coroiit i on. 

moor of art j rceo i es bcricea : o a. living aarce r ceil was calculated, 
e snown i:a tab 1 - 4 . 



TAB 3rd 4 

3 ' on. at .n 
■ r Mica - c an ce r 



stalls 



. t limes . ... sura . -i 

•• . t t ices. 1 



times. K.s' 
1 . l a . t i im 



es. 10. sun 



ime s . 1 0 . sa:p 
1 . : . a in.es 



. 10. sup 



S3 



a ne s an. 
pe ri p he- 
ma nne- r 

add; t i 



an -car.ee r ceils was 
'ticca was de.ri.vec from 
babe led in the same 



: i i. ay :c the humcu. it. : no ;..i a n a 1 art a toe y l-:-L t 
Level or less than, that of tne art iro-dy wo 

iL bleed ot hea: thy viluntee-rs and f 1 tares ce 
■ ana ib:>dy 1 - : - 1 , wh i 1 e "he average riumlae r- of ant i bo dies bonded to 
:: L I s is reniaraaldy :.i aaer than t.nat in the r.on- eun ce r ceil.s. In 

t he r. cater f ant ii:t dies bcr.de :i t o aar.ee r cells; was 1 I times greater 
in tne cetct ro.. antibody both in stomach ar.d cedtt cancer . These 
.neii. cacao tnat antitactiy 1-3-1 recj7ni7.es an antigen d :»m i nana .1 y expressed 



89 
90 
91 



1. 1 e rm i n at i cn o f Tub c 1 



c f L 1 : 



:aat af Mono :; bona 1 Antuaady l-3t 



.tribady 1-3-1, t 



Ir; or dec tc determine' the subclass of trie licrt. chain of 
came p r 00 e du re a:-; ties, cr . oe :i i r» S>: amp 
1-c-l aatme :i an 3xamp.e : il' 
chain of antib:»dy 1-3-1 reacted wath an t i -.num an .lambda. "":hairi antibody, vcaacn 
was detected through the appearance of coloured band. This; revealed that tne 



a' was repeated except tnat antibody 
a: ^seai m place of atitioody 3AH . The licrat 



14 of 50 



3 20 03 12:33 PM 



Record Display Form http://westbrs:8002/biny / gate.exe?f...essage^&p_doccnt= 1 &p_doc_l =PTFFULI. 

leant chain was damda. chain. 

92 ( J: i Preparation of G--.no Enc :>dinq M:»nc-ciona L Ant it ~>dy 1-3-1 and Detorm i nation ot 
ha Sequence 

93 a. Preparatiae. cf cOMA encoding an: ioedy Id'-i by m-.-ans A PC?. 

94 Ac ror d 1 riq t :> : no method dot a lie :i bel aw, p :»ly (A) - -^n^ aininq RMAs we re prepared 
: r jn ant i b<~'dy l rji;:irq nybr i d :o.a : bt ained :n Example \ [1 :• ui c:q 

cr i :1: ne t n i a oy in at 1 a : n i cm ::h] or i >■ mathad ( 2>MA _ did 1 d 1 ! . 

95 ci \ he arm ma no e r a.- ce.: :ri.o-:d in Ex imp 1 e : exoot th.it tne .n ambe r or 

h y:;: ri :1 nc ~ ■ • -a I 1 j? ^sea vns da i it. o.e. II . .: .p.:, r ne mi-tA wax i • re pa red . Tne r'OU.hoh 
I-.: J A.- (uOjc 1 . z iii ci ) \-;ac d i o? a i veo in a .e : 1 u: i an : he.) o ompr is i.r.q II ruM 
GrddGI, pH a. I, an i 1 mH EoTA. A 2 :•■]• .mud a 1. i < ru of one o a 1. ot i. on provided 
aba ot d 1 . riu . ;i of mRMA cant a i nor. z poly (A) altar paooficatdn oy r.e.an.B to' mRMA 
• ' d F I GAT I i »M KIT iPoooa-Oa! . E a 1 I aw cno toe r r . a-. a^r^ deorribel .. n Example 1 , 
4 ne pa dd - :aan: aid no mRMA (4.1* .mo. :) w a s riss< 'oa-u an water (In . no . 1 ) , aroi 
: ■ the . : - a I ot. o: a. we re a do :> 1 : •:: :■ ;;'I 12-15 :oniha d . »> . no . ) , 10 mM 4 dMT ? (2 

dlirweo no ethanol. p re c ipi t a t :-ar. to obtain roMA. 

96 The rDMA thus obtained was dissol ced :n water : .o 1 .mo.:). To toe sol tit ion were 
d :ie r a a e* i.m-as . t e rno na 1. ae axoncc boa*; : oo :rar..: ±a::os>; bo f r e' r (a . ra c; . 1 ■ , terminal 
> ■■; xyn ; a 1 a < o. i. oo t r ans fe ra se (II V • , cv: 10 mM id 7? ■ 2 . . me.l) t e m.a'-ce a octal. 

■ ■ ■ 1 cme af . a .mr.l b y ad:i : n z w.o-: •»:•.: . :tu . 1 ) , and t d: mixture- was all owed ta 
t.o ; ;:t i: : .degree. "A for 1 nc,cr o: j aai rod y i ( o ■ ; 0 termi-a.. of coNA. 

97 r- 1 "R w a aanda.ata-o -o : ro tne aoNA tnjc ak-r a i.ne'a as a canp.aoo I'hos , to toe 
jhO'Oe :-or i ccc mixtoro (2.0 . ra.j.1 '.;e re aodoo, as a p'rim-'-r far aiapl ityino olJtJA 
oriO'-'Oin.; \V:r iable re j:on -cf the- n»..-at'y oaih, r>ol y r - '1-1 no ol a oti. aaE-s ] whi. ah 
rccoiairaa dG tail added to te.rm::tal :f tne ohhA .1: pm a 1 ) , a. ainq.bE 

a * ra.r..o-.e; !0!.'A r_<.:: iii:e r '17 race 1 a a t i d^-s ■ ;o r raa: :coiaa t •:• t h- r>asa- so'ifoence f 
.aor...-ta:o r*:- oo: af I ;jM sh -'W.n :. 0e::oanae hist i no ■ . 7 (.a pn.-a . ) ( Mode i c Aoiais 
'r> a r ah 1 v 41"":, 10a 1 - i, rod y G as ,a cal;i~ t f-cr amp'. ;fy.inq CI'MA -oaacadLno 
•ao : 30-/ q i ■: :o of tne liqnt chain J a pirod i , a sonde r ancieai a>:;- L primer ( 1 I 1 
norme:-* ide." : (2: p-mc-1 '■ ca r rC'SroE nai ne *:■:■ tne baaa soqoenc-.- :■ f otr.st.ant region of 
..amcot. anai:a, shctwr. in Ge^oonae Listing Ma. z , M-jt\;r^- id lOali. The 

rriaatuo'- was treated :n the .^ar.e manner as de?:::dk^d in Eaaampla :, wr;.ca 
r. : :vid.-oi a doob 1 e- sc r onceo aOMA nora.ng 1: lent ends. 

98 ; . 0c t ik i n-.it i <an at ro-ise se^-Jh-r. re :■ :' rOMA 

loia a b a r.al was ck'Se r '/►••d at ak cot i "I""" ::p> . The ban a war oo away foam the agarose 
:r.-i. Th- aoMA \a :: a ins-rte.i ir.t'j a drning veata.r rtg7;d at Smal site, anc tne: 
r.^se s- ■ ::oenc»a w.a s de* ermi r.e d lay 'd.i oo axy user, an v;h : mn .rc-aealed trot among taOal 
: : a v a • : . • n :• -a>f tne PGR da^raent, tne rase ^cpoah enO'"'dinc taaLi.abla- region? 

Ms. I 1 --na :i i . . 

100 line am. :ao acia seqeen :es d variahdo- regi:oo ad h—oay and loco: chains of 

ar.tiro-iy 1.-3-1 pro'jo:-.;o oy t ha aboY-"- -nent i jr.eo hybr o 'aarna. wore deoooed from the 

::"'.:se s»- Ejuence r dete r:r.med ao-aoe and a re r e sp e rt l Yd y shown in Sequence dieting 

Mrs. 11 and Id Trie oMA f ra rmont , tne base sequence of which nas been 

:iete rm . ne i, rati be prepared by means of DMA syntr.es i ca-r w i t h poo 

reprcd.. rib flit y, and therefore, tne a tradition d the DMA fragment doer not 

require the repetition cf the ab^'o prorodor-a. 
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101 LXAMrLhi / 

102 Preparation of Ad r i am y c i n - C ^ n t a i n i n g Lipr-some- Bonded a :• Ant i body GAB 

103 a. Preparation af ThieLated Antifcody 



104 Anta- 
and p 
all aw 



105 
106 



an-:er antibody GAH ( I t 7j wa? di~sal' 7 ed in 1.1 M-- ; aet ata naffer (pH 4.iy, 
as ..n 'i.'4'' mol) bGaopor 3ia medi :a I' 1 was a aded t he re to . Toe mixture was 
:: *: a react jverri :jr.r * a prepare F ( -ib '). sum . 2 . Gh r o:nat agr a phy over 
-ex tana rage re.: in (mor. " G < ( ? na rm-i a: i a x i --edited P f ab ' ) . sab . 2 . The solvent 



1 f r-:a : t : 
ego: .. ibrV 



n>: m 1 >:: are ■ 
btr. PBP f 0 r 

al p. d y..:- any 



f ■: . lM--a -at : 
. a .b. I in I . ". 

r tarn. : eim -1 1 ; 
■ : v-i. :i v.n: . 
■s\l 1 f i • r -.on 

..• ui yvd 



e buffer 

. mu . 1 :■ f 

f ro- 



ll 4 . J ) 0:0. : a . n big i'-ru :M 
a : : • r ( ph 1 . ' ■ ) von ' a . n ; ng 



GIT 1 m a an: 1 body . 



It 



h/eai in 



: r ate ou f f e r ( 1 J mi) 



-sal a*, i :-n >otair.:r.o PbG o-rnded wit: 



ua , 4-b:s 

.7-:= node a nTG ( n2 ma , and 
leiree. 1. mar -:■ no.:rs t o notiin a. 
: e 1 ne . The sad.at i an was :re ! filtrated 



\ /- .0 m i' ) ( ■; 
n aysteiro 



;G.K-.::, Go i k ag a bz-gy: ) for ..iesa 1 t in-; , and t ne sol vent wa s s uto t : :: at e a by 1 
itiM pnosph.^e buffer (phi 7 . 4 ■ una -i . 1 aM-7 aG 1 ■; PEG ) . Tne sol-ion was ad tied to 
*• ni apropy i G^ p..o a r ase » ■ & { Ph 1 ma ad a } eg ^ i 1 iroa: e a w i t r : PBG , ana n j:.-:jOm ied 



107 
108 



■: i e 1 in cia : 



x \ p 3 1 rr. :. a ■: y 1 pin a a pri .a t 1 ■ 



bar 



a i p- a lrr.it: ey iphs spot at. bay 1 et n. on i ami ne ! ". 2 7 a. 1 } , 
7- ( . ops i 1 an . -r.a 1 a imiot. eapr ay baxy ) so a a l m i :tl 1 'de- 



r i e tny but 1 ne 



v;e r 



::n la r a f : nr. ■ met la: 



al 



(a . mg: , a a., 

4 4 .ma. 1) , and tine mixture 
A ad i. a : an a i PI bit: ( 2 0 mg ) 



m 1 x* a re w 
". :: i rr.a t i a u 



( : : 1 - a : i at is: 
.none r n i * roger. p 
lawsai to .'"••a :a at room temperature* for further 

aaoaaa '.-/as o_.es: la r ed in a *. ae am: unt on la r : f 'or:n . Tne ma le in..; -a at ed 

i p a 1 iti t a y 1 pna a pha t i >.iy.l et h :i n : i ami ne tinus '. iat .1 i r.ea was t 1 I: iea by 

n r :: ma t rapiny aver ■)]'*! :? I L a7asu<ur-a Kogy- - / otiu 1 I .ibr at-i-d with an 1 r a f o rm, using 



109 
110 



..in ma ,adr . .airi'/a. i n. be. a r.i r.a in.ii. leim i a< • croao 



so : o 1 ip .. a nn. 
a i p a i it. i a i pa" 
a i :.. a i. a. at"--/ i 



; r -a ("iii'G n.a -'NifC'-an ..-"e i ) , wh i :n a ins i 

spr.aa iuyletn-- : na 1 .ami ne a* a r .at i •:• •: f 1 : : 1 i : 
: . 3X e i t l a a e i u Id e v (p H 4) -1 mi) anal adm::>ao:i. Free a In ; 

aa i tp-ad aoitn a p : 1 y.o- : r boo , ■. e la-amb r a n- ■ ("l;al-:ra :a; M :. :o 



, and ma .. el mi da a ed 
. :; ( ma 1 ) wa s adda d to 
:r.: thaw:,, 3 of t't 

:u ae m ^ ; : . ma r a 

. i.iaes . P 1 onerr.b r a : .• :• ; 

and en asp aaaiac a core 



i aa' a f . C i :.n a 
■* ia.es } 3 o.'> - a air 



<e-pt at » .'] . :iegr-ae . 17 --.epi-aate^ oris ana'- f il: ro ian ( 1 ii 
; e ai lip: a aa- . The L ua a a -me so I at i on waa neut ra 1 . aed w i t h 
: :o:;i':ian of i !a N alt-I a-. 1 .it i n, arid ta tne neutral so L at i :>n was aaid'-d one tenth; 

:ay .aai^ut: a: aai rd amy a in (Gyaava ft-i a .-a. ; with res;taeat ta the lipdd aaanpanents 
wnile iae . ng \epG at 'i'oalear-e. C . Mar-- th ;n ^7^ of air: amy tin was positively 
enclosed ir.tt the Lip*." some a a -arding * a toe pH slope between the ansiae a nd 
tut side o tne lip asanas t: gi"-a a liposome into whiah aar i. amyai n bearing 
maleimiac :]raup^ had b-en enca;.au 1 a t ed . 



16 of 50 



3/20 03 12:33 PM 



Record Display Form 
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111 e. Binding of naleimide group-bear ing adriamy :in-encapsul at-^i 1 ipo some to 
that I a ted antihodv and PEG mcdi ficat i. :o 



112 To the a dr r air/o : n-enc apsu L at- d 1 ipos">nie obtained above (lip.d components: 100 
was add-;-d :rd da:e Para 1 antirC'Oy ( 5 ma), and t be mixture w a s a.ilowesi to 



mg } 
rea 



r. 3 7. dec: 

tempo, r a*, at e r .: r 
ana'ir ody ;,nd 
f i Lt r a 1 . on 
Gor. ex can o 



■:.rd 



for r hours. ?j :.r.e re act bar. mixture was ad dec ah i. elated 
.a mix: jre was Billowed to react in PBO at. room 



.: r c htuts t o ootein adr i amy sin-en s apcula ted l.p 
r. odi tied with PEG . The .aaaer was farther' sub j-/c 
. .a ; GEPHAPO'OE CG6B ( ?ha rmac i a ; "GEPHAPC>GE" is i 
: t renove nee- react e^'i cys te Lrie- bine: i no PPG. 



d TM 



113 
114 



Con f i r:'i. ; : 
L i do'-. w 1 



t P:.a rma a 
d t An* i 



: o : 1 ;• ivrtes? of A; 

iv OA H a:vd Modi f red wi t n 



115 



ovuoy o 
ales a i. i b 
re 3 V i ■: 

m OJSr . 



, "er effete: -of antibody CAii was ::ondu a t ed i 
.sang reman saomaan :an:tr se 1. 1 line MKN4 0 



V :b 



and at: :orc da: i ve boo. av 



. t n-o m anne r 3? 
ir. t ran so i .an t at i on t o 



nude 



116 OvItureG :0?0PI . aelis i 1 . t i mes . 1 0 . 
mouse, vxc ataova starred when th 
ten cays id on * ne t r a.nspl ant at i on 



.jncer weight. beaame ab< 



U - - ^ H 



1 ' 0 



. ma.q alter 



by ma r a . a i :ca 

. euaor va ; i •; . 
ma r k . t : a . 
:m: a r .. :: -co - at o 

forn.ul vt 
and :^ :: r - \ ■. ; 



:G. :). Adr i amyc i r.-eri aapsc 1 at e d 1 isao'so-me 
soy GAH and notified wi ta PPG was administered to mause v i a 
a lose. o or r e-sp anding a : : ma/kg or .aoriamycia aiay 7, a, 7 (shown 

. in PIP. : : J . As a snaarol, pro aph at e raa f f e real physi a baq bsal 
y mark . a i an on d- so 1 i c . ) , a or i.amy a i n (sr. own by mark 
a n q aolr i -amy :d n-ericapsul at ee; lipe-s :>me mecified wi:h PPG ( snown by 
•are administered to mi se feach 0-7 animals) . Time- a :>u rse 
a*r.ewtn of canter was o:nou:rted by means of 3 at t 1 e-C al embus 
ptasump: ive tartar weranht was oetermineo acc- > rd i r.g ao one- 
nor': di ame t a- r ) . t ime s . .short diame t e r ) . t imes . bona c isme: o r ) / 2 , 
tn a hat det e rminec: at tne bed nr. i nq -:• f t he: aaaaeriment. 



117 Ir: PIG . : , : 

e>:pa r i ine; :'. * , 
P'r.anaa V' . t j o 
t orrr.t; 1 a t . : :a 
antibacy PP- 
that h ari:h it 
term " t; a a r -t 
aaen* t >j r : 



• l s s a 



t line- Lao s e 



after teaitaita of 



. y shows that t n»: 



: t n a m a : < ' . own a r w . ) indicates a ne a dm i n i. s : 

it: nou 1 a t i sr. .of the ina-entian. PIG. :■ clearl; 

tn- i nve nt i a n, adr- i amy a Ln-encapsu la ted lipC'S'.'me raaded to 
c = susses piVavit .ant i-c 5 nee r effect. It is apparer.t, taerefcre, 
'tl:nul antirc.'dies of use ir.ven:i:c aLlow continuous and ionq 
: tr..Krary" <; !: cancer tissue or organ with the help) of anti-cancer 



■ 1 gpnppap i::pov.:aATi<a::: 

■in- P'TPPPP GP PP'PGPiP'PPS : 42 

■ I . id-vopavr lO'P PCG. PPp ID NO: i : 

■A '. PO "GO: : a' ioase f : . rs 

■ C .itpPANGPPNPPP : ioub Go 
D '■ T-P: PjL'OGV : I i n-a a r 

ii :OG0OPGGPE TYPE;: cC'IJA 
,1 ;. t ; MOPO'GPEidGAP: 

(v; PP/GPaEGG TYPE: 

(va: OPfGIN.GL SOURCE: haman IqC antibody 
(A) JI-.CANTSM: 
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( B 3 T E A IN: 

(C ■ :net\ 7 ; ;ual isolate: 

f s ■ sis/EE' \ mentae stage: 

i r T: EE'S: TV EE : 

n',i -'EEL T V EE : 

mm '.:eel El! IK: 

■ i > o-gee em ee : 

■ ■ MIME! : ATE SCARCE: 



■*i i . ; •/ :t e: m i:i genome : 
a- ;:■ s< <me moelAient: 



I 1 ■ ■- 1 ( 



: < :A r : : on method : 

,::.MAI ESN : 

: ese ieE'jrma: ton: 



[ u-:"::t io 

'. N "\ EAT? 



EI E:- All 'I H E i E EEQ 



A) : 



ee. ' s: see : oa' me i st i on : seq id no : 1 : 
g- ex "a s -si '.agssgot saagaoacggtgaocattct 3 7 
a:E'' emasmem: ear seq id no:2: 

■■ : ■ SEO : "EEGE CHARACTERISTICS: 
{/A SENATE: El ioa?^ pairs 
' 1 EI F- E : :v.<: : : c i:ici 



SO' 1 -A! ' \ EM : 



.;.man IgG antibody 



.ATE : 
; I AG E : 



-EEGE : 



.1 A: : E''E I T EE' .' IN GENOME : 
'EE J'TA'OME SEGMENT : 
AAA' S A EIAJN : 



A3 i E EAST I JN: 

I SENT I EI SAT I 'EN 1 METHOD 
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R R F "HER INFORMATION: 
I:-:) i : IP L : CAT I 'A * I N FORMAT 1 ON : 
) A'RH O.F: 



■ :r:jc f'tirff: 
i f:i.:::>- fatf: 

.■ F : t:;.:'.A'iF;c fate: 

■ rf: "A:r: fffiffff in ffq id no: 

v'FOA'E REROF I FTFTON : RFC IF NO: 2: 
\ "■ FT 'A A"TC ; -T'l TF i 

^ r-.:-:ari a f< o ffq if no: 2 : 

1 l i ; ( -i.- FFV ; ' "-i""T"" 7 '' I FT I OR : 
: 'Tii : 3 . i: = .= :E.-E- pa i rs 



;•: 1 ; 



" IF : : :v -a r 



■00 OF; AF! 1 1 FT' : 



I.?- IAFF: 
JTAF RIAOF: 



■]: H yi. r 1 < ioiti.j oroducina human 



I : OR ^AKFLFE : 

vii : i RAF F ] ATF Ri FRCE : 



1 I- ■ 'A ■ OF : 

■■.^1 . - : 1 'R A' R. F IF 0 F.NOME: 

f ra; ■ >. r ri r' u : 



I FFNT : F: OAT A: F KE'AKOD : 
!' ■ '"AAFF ! NF'A-MATIOi:: 

:' i i 'FRF F'F I ! A jRMAT I ON : 

a affh -fr: 
}.- ■■ : : RFF : 



• . :- '"FN : ■ ;at :: a: RRR F: 

R'i ivF i.F'/ANT FA F I FF F3 IN FFQ ID NO: 
(:-:L) FFjFENAF FF3CF I FT ION : GEO ID NO:3: 



FA 3TCOOO ICCAGGACTGGTGAAGCCTTCA4 5 



cagao : t 3tc :ctcac:tgcactgtctctggtggctccatcagc90 

A ■TTGIjGTTT RIACTG FAA ITG jATCCG ICAGCARCCAGGGAAG 1 3 3 
GGCCTGGAGTGGATTG 3GTAOAT :TATTACAGTGGGAGCACCTAC 1 8 0 
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TACAACGCGTOCCTC/iA-V^TO 3AGTTACCATATCGCTAGACACG 
7 2 7 AA 1 77 G C 3 AG T T C 7 C 1 * 1 3 7 G AAG C T G AG C T C ' I 1 G T G AC T G C C G C 1 4 
GACACG 300 GTGTAT7ACT 3TGGGAGGTCTACGCGACTACGGGGG 
G 4TGA0TA0 rGGGGO' :A' ^G-AAOAATGGTOAOOGTOTCTTOA 3 37 
C) ITIFG'Tv- lATI'I!] 7< G. 33Q 17 NO : 4 : 
■■ : ■ oivjVXNCE OHAP7V34 EE I3T I 03 : 

■ T- - T77E : n'j ic o r.l a 

■ 0 - 373 A:;:. EPNE73 : gourde 
> r T' GOG' GV : : : ri-.-i f 

• . l ) : ■:.[•:■;■ tyek: cdna 

. i ! 0!i ET ! OA! j : 



o = ineog d : 'al -lath: : 
■ o o; :t 'e: .'■■ , : :i r-:--;T-] , i ag 3tage: 



i ) ;:g:elg A?r, 7- gg.ge: 
;: on.- : 

.1 j ; ■ g^gd-x i:: :;e;xomh;: 

G3gg::<7'' me gotten?: 
ma;- f-:-.-.:t:> >N: 



i. : yn : : ;-goacg3G method: 
-thef. :::^v-;-ia" i gm: 

r 0 37 i GAG 73N I XE3G0IAT ION : 



Fi ■ 77'70:EM7 N:31E37: 

■ : ■ giggi:-; gat;:;: 
■7- ?'ggg^acg3n date: 
v ee3ewgj0 f.eo i ggeg ix geq id no: 

:•::} 3;7g0-3i0e 773 '7^ i ?t i3>n : 3eg id no : 4 : 

GAGA V " ' r G330A 2 3 3A7.-T0T G:AGAGTGGGT 3 30TGTGTGTOTG4 5 
G : 0GA 77 ■ "'OA 3GAT- GG.CTGCAAGTCOAG : 3AGAGTGTTT TA90 
OAOAA : I' ' 7V-77G-.7AAv-A7G7rA0TTAG0TTG OrAOOAGOAGAAAl 3 5 
G 77 G AG 'A ' 31' 0 30AA 3 3TG 7T :AT TTAOTG 3 30AT0TAG00GG : 8 0 
G"G\T 7'.' ' ■ : • 3'^ 3 3 7A 3 J 3AT 3 3AG I 1 ■ G 3 3AG 3 3GGG0TGGGA0A3 Z. 5 

G7.7TT :a 't^ooaooat :a :;oa 3 :c r 3 :a 3G : t 3aa3aggtg g:a2 7 o 

7I7TA7 77. '71 71 -A 3 "A -TATTA I'A : TI'A 3 73 2 jT 3GA OGTTG 3 30 3 1 5 
;:AAG 3 .GA '-GAG '771' i- "lAAJVrOAAAC 3 A 3 4 2 
■G' r 7 :*'■ >Ki 1A7 I 3N E- )7 EFQ 10 NO: b : 

: . 3!-3'' ; 7X 7- 3:2GFA3'T ERI 3T I 33 : 
i 7. ' 33 ' ' GO-! : 1 7 a:n i n :> 3 3 3 s 
(3. ■ 77; 7: n j a:i i 

; "7 3 G*737 7:7NE33 : single 
{ 7 ; T ii Gj ;Y: linear 
(ii) MjLEC'ILE TYPE: protein 
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( i v ;. ANT I - SENS t : 
fv FRAGMENT TYPE: 
■.v.:) i. P P 51 NAP SOURCE: 
1 A ' T.CAMISM: 
.P STRAIN: 

i ■;. r/i : v ial isolate : 

- :■ : FP/EP-rMENTAP STAGE: 



• ' • "EI I '! Y' : F : -ybridoma producing human 



■ • s : :: n in genome 

Y PYA; I-1P -P~ FOMENT : 



:PPN: : P I 1 PYY I ON METH' :>D : 
OPEr' INF-.'RPIAI ION : 
i YIP! Y CAT : INFORMATION: 




■ : ■ PYPP :cA?:ot: sate: 

0-0 PFPFYANT RES IF FEES I?-: PEO 1 0 NO: 

SPYi'ENCE PRESCRIPTION: SEQ ID NO: 5: 
G n\Y ] G '..r.NeuG : :vYL jS-::rGl yPr oG FyPeuVa 1 Dys ProSe r 



: : : o : : 

O: nTr..: i_ - .S*- Y~' PFh : CysTh rVa 1 SerGl yGl ySer 1 1 eSer 
S rCv •• FA yP'u'.-'P;] ' F r ;: A : : ~ n T r i: CP 1 e A r g G 1 n H i s ? r ' o G 1 y P y s 

• oio"; : 

Gi ;/Lv .. . PI : >■ GdyTyrll-^TyrTyrSerGlySerThrTyr 

?vrA~:.: :■ " A- r: .1 y . Py:E.S >-r Ar pvallnr 1 1 eSerPeuAspThr 

S.-.-rLy.:- S> : Pl.nP:v Ser Y::uLy;3Leuoer5erLeuThrAlaAla 

A.^pIPrA . aYa YF\ .: TyrCysAl aArgSer Fnr ArgDeuAr gGl y 
a L . FCC ■ A 

A...iA:- : jdv: Trr G : v Al r:G = yTh-Met \Y1 FhrVaFSorSer 
I Y J I : P 

:nfupma: ■ c: FY'R SEQ Ij NO: 6: 
, : YE/JPNCP YiAFY^PFERISTICS : 
;P' DENG IP: ", I -I a:rii:v:) acids 
( 3 i TYPE : a::"i ..ri- ■■ a:i i 
(S- STFAA1DE YNEYS : single 
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. 7;;rUL^;GY : I inear 

i. , AOEEOGEE TYPE: pr:*i.ein 

n) :iY P r, THET I '"AL : 

v) ANTI -SENSE : 

- epagmpnt TYrE: 
-I opig aial s< -u?.ce: 

i.^r-.' ViNTEM: 

a.asnal :s<aeate: 
■ . 'ee' y : ! 1entae stage: 

• : A E : : ; E : 

: ': yfe : 

: ! "E!E A.'EE: ;Ej r idona producing human 



■AEEPEE: 

: : ir-E-E : ate s<: up.ce. : 



. ; I 1 , n 

Ei 'ME ' 

e :tio 



eaae 



e ' ;EX( >me 

EPF NT : 



ant: ft cat lop: aeteca>: 

ap-a : a:foemati^n: 

::-:,] aytaa: :ne>aataeion: 



A--p f : 

A 1 ] ~ 
G i vG 



eo~aa:ent nty;bef: 
f i ei eg late: 
pgpeafataign pate 

P E ! F 'AANT PEE I E r *E. 
/ 'EE'i'AE EEE'VF. : 
. -v. - - ' : 1 •- -:\ . 



A SEQ IE NO: 

ON: SEQ IE NO : 6 : 

: AsoSerEeuAI aValSerLeu 



EroG \.\ 



:A : aThr : i-;-A.-u".T'y LysGerSeiGlnEerVa.lEeu 
i A^r.A^nEy^IiV^T'/rLeuAIaTrp TyrGl nGl nLys 
:i :■' r-" Pr<EEy.^L-uE<:-uI 1 eTyrTrpAlaSerThrArg 
A A v" ' - Pr < 'A-:: Ar gPh-:-SerGlySerGl ySerGlyThr 

E-pE.' A'.: : ■ uTr. :' : 1 ■:■ E- ■ rS* ■ r LeuG 1. nAl aGluAspVa I Al a 
E : EA/: ; yi A- Gl u r.I'y Aly rSerThr PrcTrpThr PheGl y 
Gl nGIyl n; Py^Va '. CEal AEEysArg 



I j!I FO?. SEQ ID NO: 7 : 
'TIGS : 



E . . .-' ': : : . .. ;A • • . ■;: a i a 

1 ■ E : PA EE : EENE JE- : da jb ..e 
S ) I jE .)E 1 ;Y : I : near 
ii) El j EE AJLE TYPE : ::ENA 
tin} HYPjTHETI :al: 
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' i 1 7 1 ANT I -SENSE : 

- FRAGMENT TYPE: 

S-'i ; AT7INAE SOURCE: human IgM anuboay 
'A-- Oi-'-ANINM: 
I J ) STEAM] : 
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i v i .AN . 1 -SENSE: 

EST NAE SOURCE: human IgM antibody 

a- oe;aeati: 



I IEN~ AL STAGE 



. L. . ■ - . 

ORwSE- 

i ■ : :■■::■!':• 
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EE-IE SEGMENT: 
;ITIGN: 



23 of 50 



3 20 03 12:33 PM 



Record Display Form 



http://westbrs:8002/bin/gate.exe7i"...essage^&p__doccnt" 7 l&p doc 1=PTFFULL 



(A) NAME ' KAY : 

; d } do^a: 1 : an: 

(C) !. 1 HI JT " F I CAT I ON METHOD: 

f :: ) i thfd tne-fmataa] : 
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24 of 50 



3 20 03 12:33 PM 



Record Display Form 



httpV/westbrs:8002/bin/gate.exe?f'...essage-&p_doccnt-l&p doc l-PTFFULL 



1 L i '-j-j , o ; -jC 1 



AGC9 0 
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; 1 .■ T* A'OJ r/ij v : . in^.a r 
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/F-rL'-uTh rOy^TFrValFerGlyGlySerlleSer 

/OyrTyr Err. G : yT ry T leArgGlnProPr aGlyPys 
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A ■ I EE E7E : 7 jpi i r.-: nC.i as 

> r >; - :, 7 - : : 

. .1. ; M' 7 E A' ; 17 "1 E EE. : p ro: e i n 
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BRIEF SUMMARY: 

1 The present indention relates to selective chemotherapeut i.c drugs for various 
diseases including cancer. More 1 particularly, it relates to a drug- cent" a i riing 
prct ein-bended I iposome . 

2 A missile therapeutic agent whereby a drug can be concentrated at a required 
active site utilizing a specific reactivity of an antibody, is expected to oe 
useful in various medical fields including a field of cancer treatment in view 
of its high level of effectiveness and low side effects. For realization of 
such a missile therapeutic agent, it is important to establish a technology for 
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which the a rug was administered; FBF represents a pruosp>hute ruf fer p uys 1 e lv gi c a i. 
saline ; ADR represents adriarriycin ale-ne; ?M represent? tue ac r i amy oei n- comet u i u i rig 
FEG-mo-d a f i ed 1 i p--soene , and FM(GAHi represents the acr i amyci u - ::e nt a i n i u 3 human 
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v: 1:0. d . * 



,.re oo::]eo--o t 
■■ Po-nuin^ ■"it : 



. f nation v:j.th ar. 
the r : no i r.ci re a - 



/me 



( bo-i 11). In on 



.00 n 



as pepsin, f PI. jwe i by redo:: .on 
oopo n or.::! croup.: formed in Pah'' 

f igM, r- z:\a\r. 
M : 1 I e r : .1 . { 
• :o: i et y : f I olds 



reciOiCeoi ut: a 
:r Lo : . then.. 
or,:-by cot.ined, 



dr.e 



ma 1. e i :n : d- ':rro-op-- r-^n: ~\ni n:i lipeso-me c^ni 



o 0 I. -modi f.iec 



16 
17 



pcdypr.opyl.o-, 
■liycod, and : 



a To P: 1 -II ooi £ P.o ?: 1 v = L kv 1 er.e 



d :ioi- 



: 0 f irihy, i \>r ex:o[ipi-:', ;oe n.eo. t i one:i. Pre:: 00: 
sgree of r> :■ 1 y:ne rd oa ^ i.-~-:o Is preferably frc>m 



morodo^e 0 n Lo L ^rocjps t ;■■ po 1 y = i <y 1. c :ie olyrois, 



olycol. or 
'bJd! 

-mod 1 f i 0 -j *: i on 



reaotPons v/f. . on ore :oomioordy usei for rop::ro:oyl orO'OO'S, aroir.o - :rj.r 

■.d t n resp-o :*: to -he o.ise -of: podyeoinyleuo glycol, bjt sh ->ul 1 ne ..mcie ros t oooi 

tr.a: or,- cc'-ooen: Lrr/ent Lon is by .n "> means re - : *: r : ~.t ed by su on .■pecific examp.es. 



19 nan:-: ly, : ) • a v-.: 0 m-'tnc;: wha re in m on omeo r.oxyp' 0 1 yoxy e t ny ! en- -and. ne ami vaioous 
ori.ioloarooo-oo.ro o.oiis are :ieh y :i ra 0 - :i and 000 oor.sod, a me:ho:i ohereir: pyridyi. 
di t. r.i opr :ro. ony :. orc'jp) is introduced in* 0 mononiatr.oxypoJ yoxy eohyd.eneam i ne by 
3P[)P, f od J )w-:d by reduction, a metnod -ohereir. thiol :s introduced into 
mnri ometfioxyr: ol y oxy e t hylene omine oy i^.nothi oiomo, a method wnerein various 



thiolamines are ;o-onded to active 



) f m : ) r 1 o m e t h o x y to 
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e t ; 1 y 1 e n e c a r b o x y lie acid, and a method wherein a polyethylene glycol t riazine 
derivative is bended t- - > t hied ami ne . 

20 M-re spe : i f i ca.l i y , as .■■'hown in the following Example, 2 , 4 - te s { p-^ 1 ye t hyl ene 

■ ; . y e > i ) - -i :h 1 ere -s -t ri -.z i ne (activated PEG I I , man jf a :tered by -i -^a qa eu Yx qyo 
K.h. . is react e-o with oysteune, f e 1 boweoi by reduction ee obtair. a 
■ :■/.■■: i ne -be r.dea aotLva*.eu PEGII. 

21 P app "e^ : n 3 :ne Tn i :■ I -M ed i f i.ed Protein and ene Compound Cent . i n i ng the 
7:. . e-. -Mo ui : i ed Po- 1 ya L ky .1 ene Glycol Plo.ety ee. ene Pur face of the Liposome 



22 7 • tend t tl-- tnl c- 1 -modi : i ed p rue: e i n and ene rompC'Ur.d a i ning » he 

e:. ; e ; -m: di : i ed pc Ly a 1 "eyl er.e ~ yen: I ;n;cety te- the surface of the 1 . po s<">me , 
rNtsely, t.ne en i e 1 -modi f i ed pc-.tem is aoueoi and react ea m a neurral buffer 

hue. i ■: r: tU' t .ne- lipise-ne :a."ir. :: an excess amount :f maleimido creeps. Ec-r 
► :x.:ir.ple, :n : ne- cas-: a : n i : ■ -r.e d L fbed antibody, ene t n i. o 1 -me d i hi ed ar.tiboc 

. .■ e:\p 1 : yo< ; : n ar. a me-ent :: f f: :m e . 1. i nod r : J 0 * ir. o 1 per mo 1 o f ma 1 einiae 

.ene :e yoo: 1 , re:-' f e r h:: 1 y in a n ameun: ed" -u: boa. t twi:o; 
* • : r •* •: ie.. a n a r. * : 



-m 

"U 1 " 



Hi ye: 1 -mod: f ieo liposome. By this prices, it is possible to a: ::>mpl ieh tne 



reraiMrq :na l.e i mi oh ; : :■ ;p 



73 <" :-;--n e) of Vse ed 

M 7: . - • ;r u ^ - ::■ eat a i n in? ] 
. ; ; : i iifivn 'r -eee i i n i :o 



a i. ren: Pr 



. ; f ene: , t i :o 
■■■e:e-drv i no met : 



ay - ; . : . •• PE7-m ee; i f i ed lipU'Somie, may be f < » renu :. a t e d 



:i r.e : n a ? wr.e rem a .e: e:>i 1 i z.e r i s :U 
nexam Lneei ratire P ub I i o a t i oei No. 1 : 
driexamined E'at-r.t E'ubl i ea : i tea Ne- . 



1 1 ld:P} 



P5 ITne drug tens formclatod can re used by e . g . intravascular a dm i hi se. rat 1 e°n or 



against varices cis eases i n I u :i i tie 



c>r i nt rape r i e e nea i adn i ni e t rat i e n 
. The admi n i. st r a t i c>n in :e:t: may be 
t ere: a i nee in .1 i pC'S-ome . 



most : 0 mg • Yxz , z r:ei erabl y at neesr l •; me^tg, rne^re ore : erabl y at. mos^ 



27 



30 
31 



i.: . nr.: 



m-.7 ef 



> ..umri C ; 
■ mM p.n 
:s -lie- 
;n-n trid- 



■ an 
■) sp 
1 t 

id 



x icel : e r 
of True] 

, 4 -b i s (re 
:l oy 7ei- 
r j eiu t e:t-.c 
; ne: ef 
eh ft 

j : :,et 
aate but 
t 7 ml o 
subs tan z 



ii 



li.il 
f i e i 



le-oi f ieei Ae: 



■ 1 1 L 



d ) 



e 4M bjtie a ?. i z buffer s 
one 1 j r e.' - :: - : r i a 7 i r. e ( a z t i ■ 



;r - e ■ 
ehr 
: . s 



.hb 

/as 



: a: e i 
:.lut i 
:»preo 
rem e 



yt r'.rh) was addeii there:*:':', and tn-> niixtur-: 
■■e rr.i ::nt . T-:- : he eys t e i ne- te»nde z\ hhl triu- : 
:::d iDTh v;ae added, and tne mixture ea.-. t 
t. t obtain a eeluti. :>n tent.airuna a -yo : eiue- 
- fur trier d-:ealted by gel. filtrati ei ee: UH- 
_;^ku t::jqyo and the solvent was reple 

on pH7.4 ana J . 1 1 id Nael iPBS). Then, tne s: 
ylsep'harose 6B (Pharmacia) equi 1 iorat.ed :;it 
■ed by washing with PES. Tne eye tei ne-bendf 



e oted 
bended 

eed by 
■ Put i on 
h PB7. 

■d PEP 
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32 
33 



bonded to the gel was eluted with PBS containing 5 0 mM bTT. Then, -x: 
\v'ii3 removed toy gel filtratbon to o>btai.n the above- i dent j f : o.* d pr:du 1 . 



ess DTT 



1 rep a ra t : on 



Ma leimi ie-Mo a: f l • • d [)i oa Imit : ylpn osp.n at i. dyl ha hen o lami no- 



117 :n;j of dip. ; Lai t oyl phoeoh at idy L et nano-lam. me , 70 mg o: 

:.' - ( . eps l 1 o.n . -n a leimi d j ra rprov/1 oxy ) s a rc i nimide (EMCS) -and 44 uL of 

* riet hy 1 amine wer e a ddeoi to ^ c:.lor jfoo s-: lu: :. r ont. a i ni.n g ] /' : o> :" me than ol 

r. rid reacted under" a r^.tro ii-er. stream. Three hours later, 2 0 mg j f hilOS >/; ; ? 

further ad. led, and t.ne mixture vj.js further reacted at room tempo r a*, j re for 3 

rou rs , 



34 After" confirming that the mnnydrir. reaction of the reaotaoci solution oerame 
negative, the react Lor. sol at : .on was evaporate:! to dryness under redareo: 
rrei"?ure, and the product was dissolved again m a small am-ount of chloroform. 



35 The ma le i m i. de-m o :i 1 f i ed a i r > a 1 :ri i t . _»y .1 pLospha t i dy 1 e t har.o 1 ama 
-h roma t o gr. tipny using 0[Ilo77L (manufactured r y -7.a5r.hr-o houy 
product was 5 died to t.ne columr. e gu i 1 i.ro r a to d wotn ■rhlore :" 
u.n e 1 ut i n-g soaatLon o f rhi o t o f'orr.i ' me t han o 1- 1 0 ' 1 t-o -oot. i i n 



was pu r i .fa e d oy 
h. h. ) . darnel y, the 
a bna d-'od opea with 



3 6 7 1 rep a r at : .on o I" Maleimodo 

37 1 ml of a 0 . 3!-I ritno: ari-a bufL-r sodution oH4 was adao-u t 100 mg of a sodid 

. ipia mixture of DE 7:" 7 ' :n-ol. • OP FA. riaieimi de -modi fi ed DPF'Fo a . 0 1 0 / 2 > 7 . im-: 1 rat io) 
m a n ^ f a r t a re d roy Nippon 2e b.b.), and th>" mixture was stir' red. T:aen, 

: ree z i ng - t n aw . ng was rope ate i f i ve times for nyaration to oiota Ln a 

ma 1. 1 i - 1. ame .. 1 a liposome. Trer., to:.; mu .1 1 i - 1 amo 1 1 a liposome was saty eot e a to 

x -I" 'OS s ~ f i 1 1 r a 1 1 on ten t imes won i 1 e n-^ a t i r: a at k. 'j ue 3 r- r -e . . by a r r ,z - -" - ar n a ra tas 

..extruder, manufactured by Lipex B i -omembr an - s ) fro-video with a c-: 1 y r a rs on a t e 
membrane having a pore size of iuf nm ( nucl eopor e , Mic r- _ sc i en re ) , to s-rtain a 

1 Lpt'Some h a v i no: a r e g u 1 a t e '1 part i. c 1 e sis e . T his 1 i p o s o me s o .1. a 1 1 o n wa s 
neutralized with a 1M NaOh s o 1 ut i. on . While heating tne : .poso>me stdatio-n at 
'"o.dearee. C . , adriamyrin :' mana f a rt a red by Kyowa Hahko j wa 5 a d<de i in an amount 

1 1 1 1 1 t 1 y "W— . gh t - £ t . »-r j. x 1 j. . l rr a c . _■ / l ^ul iaiu_y 

t o- t ne lie -os .one- in ac : . 
o-xterior of tho liros>"o 
.'. i r : s ome . 



lipid. .At least : 1 7 -of =driamyc.in was aotio-ely Loaded 
ance with tne i:H gradient between the interior and 
to obtain a ma l eimide-c : nt a i ni no: adr i arr.y-; i n loaded 



38 
39 



40 
41 



ion of Thiol -Modi f.i ed b'rlG to tne Male im i de-Con t a i ni n g lip'json.e 

t h. i ol -m : c : f i s o; ?EG was 
r , t no 1 ip«. s : n.e- was 



''. ~. t :oo- aro'O: rr.a 1 e im ode- r : nt a i r. ing l ip'Osome, 5 . mu . mo 1 r 

<- lot air. a 7 he-:o: oi 1 f i oa .oar i an .yo i n- 1 o a do -a liposome. Furth 
salojeoteo; t -o _:e.l f i 1 1 ra 1 i o r. r>y se;ori.a ro-se 7L*"B p-nanoaom 
^yoareaoo-oiva aha, f . 1 1 o wed' by -ooaluatlon te-t. 



,tao\ 



I rot r ^corpj-orea 1 



a moas^ 



the p'repared iposone was i nt r ar-'enc us 1 y aarronistered 
■yo an amooior" "f o mg/-'o ~s aoi >- i amyc L n , ana "0 minutes Later, t he. mo a 
killea, an<d a-dr iamy :ir. in each cf tne extraotea o-rgans was extra :t^d 
auant i t a t i vo L v araLvo; a in accordance with the methed of Plor.no et ,il 



jr. re a ot ed 



m troo tail 



42 hamely, e a an -rgan was h onoooien i z-od in a 0 . 3M hydrochlor.tc acid, 70 ethanci, 
heated anoJ rent r i f j ga 1 y separateoi, whereup'tn the supernatant was measured oy 
: J u o rescen :o- of 77x 4 20 nm ar.d 71m t- 30 nm. 



43 As shown in Table 1, a decrease in the amount of adrLamyci.n in tne livoo and 
spleen was observed, and maintenance of a high ctnrerotratLon in the blood was 
■observed . 



7 of 10 



3/20/03 12:39 PM 



Record Display Form http Gwestbrs^^ 



T 1 I\ P T IT 1 



Concentration of adriamycin in the r-spe 
oxp i rat i on of 3 3 minute:; from the admino 



ctiv-i organs upon 
st ra * i on ( uc / o t : : 



31 ood 
L i ve r 



3 1.3 
1 1 3 . 1 



17.3 
17.0 

Q 0 



1 . 



44 
45 
46 



47 
48 



49 



50 



51 



52 



EXAMPLE, 



the Fo3::lvlo 



An*, i hody-3 "'noied PEG-Modified Li pe-somo 



1 ml or" a 3.1M 6-cirboxyf lu oresooir. a- a f '. uores rent, marker was added to 100 mg 



d: a solid lipid mixture (manuf 3.0 tu reu b< 
jpPC / oro 1 /:na 1 o- omide-moei: f led GPPE=d 3 / 1 3) m 

not ;i i 0 ^ m ^ 3o i m i le- to nt. "i i n i no f 1 no res ~ero 

: o-: 0^0 o; of a Tn i.c 1 -Gvd i f Gz oi An. t i 00 oi'o 



G.ppon Sod. ka) of 

(mol ratio 1, and the mixture was 

the 5 a mo.* manner as in Ex amp Go 1 to 
ive-1 oadeoi 1 Lposome. 



To ar. antitumor mouse :monooGonal an: i no ay . 1 3G ) , 1 ' 4 0 rnol ainounr of pepsin 
(Cooper EGome z i c a 1 ) in 0.1M acetic acid buffer Sjlut. ion pE 3.3, was added, and 
the mixture was reacted at 37 . decree . C. over rd gr.t for digestion to obtain 
r G an ' ) . sub . 2^ -further, by on.r om.sto nraruy separation witn a cation ic exchange 
res : n nmori-: G, man u fact, i.reol by Pha rma. M a. ■ , E Gar ' . sub .2 was iso Cat ed . The 
separation v.-: s oonduotei by a linear o r a u i - n t or t ro m CM to l.IM NaCG in a 
acetic 3 0-i.o buffer sol it ion pH4.ni. 



1M 



To ::euo,ce it to Ear', G 
: . IK acet Go a o.i.d buffer so lut.i 
m i. xt ur e was 1 e f t t o s t and .at r o on 
of the reacto on, deminera 1 i tat i :n 



; of 1 : t PTE n.^ 
1 - 



■r mg of 



ant ibooy i ri a 
taihiry: GGli NaCl !pH 1.3), and the 
m:.: e ra t ore fou: S3 1 minutes. After completion 
s coronet ed by oe.l f 11 1 rat i on on pj- G3 
1 un.n (n.anu f act ur ed b y Pharmacia) egu i ". : br a t 00 with P3S to obt air. Ear- 1 . To tne 
00 sorts onto Good f ro-ir. '. G~ mo of tne abfe lib Go, 3 mo of Eh' was a<tid*=o, and 

:G f. -r ': :/ ;:=■ ami fnrt.no r : nmo 1 of 
-.:Uo;t;d r : : 1. eact it with excess ma lo- i in ice, 



i 0 1 -mou: ;. f 1 



/ . : 



Gyotny.eno g.lyoo.l wa . 



ody-b-noed • V 



-moo 1 :: 1 ■ 



1 }■- 



or.e . 



G Lposome 

Gs 1 no human o a s 
iso-.:; mono olonal 
G?' 



rEG : -I3odi f i.e:i Ant obo dy- 3o:ooe < 



■on 0 canco-r eel 1 .1 Lr 
ant Goooiv had r.-/0c. o: 



a t 1 ; 



noeoi 1 ld os- com. 



n : 1 rme 



MEG -in, : f which the react. io 
: i rmed, tne reactivity of" oh- 



-mod l f i ed 



. a . *J 1 



:yf 1 i-oresoein-1 to ood ant .b ody-b : r.ded 



adcG-u t t 3 . t i mes . I 0 . sup . : oells of MEG 4: float e-o in trypsin, an 
was reaches; in 33G human inactivated s e r am at ; 7. degree. C. for 



PE'3-mod i f ied 1 iposome was 
m i. r. u t e s . 



53 



Tne centrifugal pellet of oells was wished with PBS, ard then 

oa rioc'xyf lu ores ce in was freed at *Gj . de j ree . C. with 10 q t. r i. ton . : :.me 3 . 1 3G , and 
the amount bonded to the oells was calculated by a fluorescence measurement. 

As shown in FIG. 1, a hi ah reactivity with the cod ecf lone eel Is was observed 
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also in the case of the antibody-bonded PFG-rmodi f ied liposome. 
54 EXAMPLE 3 



55 Confirmation of the Fharmaco 1 ■ q i ca 1 Activities of the Adr iamyoin-Loaded 
M.':r.i;clonal An t i body-Bonded z EC— n oc i f led Lire some 

56 A eedia lipid mixture of P? r C ■ cn o.l ' mat e imiae -mcc i f i ed LP ?F - A- ■' 1 J /' 0 . pool 
rat i o) was treated in the same n inner as in Example 1. t o obt.i :.n an 

adr iamyci n- bo adeoi mal e imi de-o. no ai a Inc i ip>e seme . 

57 Pe.ir.u a rum. ar. noon o :1 : n a L autiia"dy ( I qG , Fat- ' -m oui f i.ed antibody was obtained in 
one same manner as in Example ex -.opt mat the p H for trie pop^s Lr. diqe?tie»n was 
tnar.ueei t-'> 4.P, and it. was sar -i-c to the- sending with the Ap'jsome . Further, 
.t wis modified by t n i. e 1 -me eii : j • ai PEG an trie same manner t o "btiin an 



aar : arrive ir- Lie aeai noma:; m : ne ca i 



>dy-r.or ded PFG-mooi f .: ed 



aa t lo n or. 



?n a rma a : 1 e q :■ - ; 1 Act io* i t re-s Using A Human 



■ t ^ r i 



11 



h'an;^d aateoi Mu:e Mo 



5 9 Csi: 



61 



.an. 



antibody 



was observed in vit.ro, ana ac "an a 1 at i on was observe:! in v i vo> with reapact to 
tote r.ude iao ose -t rersp- 1. an: ed system, antitumor aot.lvitioa we re so .coed. 

60 Per a : herapO' .t i :■ test, 1 . t i me . 1 j . sup . P ::e 1 1 s of MKM 4 t collared, were 

•.w; mc : re- - : i y t r a nsp L arit eo. t. -i none rou-e, and tne toe rape." ic test was 

first o: a y , t u-t f o a r t n ceo/ ed tne :t i :t t " o: a y f ro:n f.e ini* . a t i on of t ne 
i;r.t:apy, tne 1 lp>oso>me was i nth- a/ en oasly aoimi n is t e reel to- trie mouse Prom one tail 

an amo-ant :f :■ rma/*:g as uariamyein. To rue 5 sure- tne rr.anae ua.tr. time o» f tne 
paO'.l. i f erat i on of tne tumor, an ;ned turner we F pot. was obta:ned by = 
oalcaiaaion f : rma I a -of snort a . ame- 1. e ra t i mes . effort eliamet era t ones . i or. a 
diameter / 1 ■:< f tne tumor' in aeeordarire 'witr. a BatteLLe Codumous met hoea, and the 
ohange with time was sno-wn us^ng eas a reference tne weight o :' the taimor at the 
: a i t i at Fon t f t ne tier: 



aar : amvo: l : . 



:>no :a e na i 



.dea Pa !■! -meiol r f ied liposome- were .onewn. 



5 2 'a i * 



. ip os ome of t a i ne- a by 
a- o i f i c :..ipt are- in t: 
obse rve d wit n t he o 



ie to suppress 
e I i ver or 



spleen as obsert 
tne present, invention is e f f o- 



re- t i ru .". e>eneie t he Li a i system s ao: 
■e-ntienii i ip : so^mes , ana thus tne iipU'Some of 

tar : a i ..a . 



CLAIMS : 



wn i :n oanrr i s o; 



.i. i p> :■ = ome 

■ , y f - 

J. L L ^ _.T 



i. A arua oontiauirLC, p> r e t e i n-b-:>neie-a lapa>sorrs 

oentairan: a ar'tia, sai:i lip-os.ete havini mileimi.de greiup'S or *r 
tr.ereoa", wherein a pc rt i :e. of trie male.mide or o jp-s are booade:u t. e a tried 
i roup'-o ant a in i n ? protei n and a remi i n In j pe-t t ion o- f the ma 1 e :. rai.de q.r oap>s ate 

0 or.de oi to a t ra o 1 :i r o ^p- :aa. t a _ n i ra: pad. ye t ny 1 -tne :dytol moiety; siid Lipaisoa.e 
a armor is in: one spj.ua t i iy 1. rtadiu--, :uuo> 1 e a : e r;d ard m a leora ae -m ;d i. f i ed 

1 u a - a : ma e- 1 h an o I ami ne- . 



1. Tne jr ; g- :oorit ain i n a, protei r.-b:aded Liposome: ed' ol.aim 1., wherein one p>rotein 
is sod eat-/ a! from the ar-oap> aoa.sistina ed" ir; antibody, FGF and Ftp. 



P. The drug- a ontaini na, or ote :.n-b o:o ie a! Liposome of al.aim 2, wherein sard 
pr-otein ir an .antibody selected from One group consisting of animal ooLycl.orial 
antibodies, mouse monoclonal antibodies, human-mouse chimeric antibodies and 
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human monoclonal antibodies. 

4. The iru 0 :nt a in in , p> rot ein-b : nde d l.posome of olaim 3, wherein said 
protein is a auman mor.o:! or. il antikoiy. 

■■■ . Tne ir u j- ::: ont ai n in 0 , p r jtnin-t : n :ie i liposome 00 :laim 1, wherein :nc 
.irosorro -comprises d 1 po 1m i t jylpho 0 poo 1 1 oiy] ouoiiue, cholesterol and 
11a 1 •:■ imi lie. -mod i f re 0: d i pa In i t ovlpho spn a t i iyl o i h ano Lam i no . 

. Trie oiru 3-0: ont a i n in 0* , p r : *_ ein-b-onded 1 : p 1 osome o f : claim 5, wherein one 

na le i.mide -modi fie a di pa lrr.i 0 ovlpho := pna 0 i iyl et h anod. amine is obtained oy reacting 
h- ( . eos i 1 on . -male im id 0 oaf r : y oxy ) s a 0 oin ■. mi :ie ana d i pa 1 mi toy .If >hospha 0 i.dy 1. 



Tr.e lr.m - :: ont a 1 n in 3 , p r : * ►■u.r.-oou ie 1 l.pooomo 0 f : claim 1, w 
u ro) yo- c or.*: a 1 n i rig prooon ua'ur.g it. a 1 e i mi ob o.ps bonder! thoro 
reeotmo na 1 eimide reo i dues < >r. too- lipoo-rr.e surf a re and a on: 



'rein tne tnrol 
1 :.s obtained by 



d rc 3- 0 ont am: 



p r : t m r.-b : r. :ie 0 Lpj;:- :me of c.i.aim i, wherein eaia 
:lyO'd moiety roving maleiirii.de groupu 



roroeoi taereto is ootaineo ry reaoii.r.o m,- : e 1 m 1. :ie residues 
smfuoe mi a thi o.l -group o-ootaming polyethylene glyo;ol. 



1. id osome 



Tne d ro a*- 0 ont a i n in , p t : 0 o i r.-b : n :ie :i liposome o f olaim 1, vroorein said drug 
npuuses =in mtitumoo dma\ a .beta.-laota:i. ant Lb i ot. i :: , a toxin, an 



r 1 



o r 0 0 :. 1 n od . 



^ rou - 0 on t a i n i r.g , p r " * e m-t : n :ie 0 . i p ; s o:ue -of olaim , whe re in the 

.antitumor" Tom is selecteo loom the 0 r 0 ap> 0 : us i s t i n 7 «:>f adrianyoin, oouromycin, 
mitomycin, oispdatiri, vir. :r.ooine, epurubioiu, methotrexate, .: - r"J and 
. no>my o.i n . 



.cl.a oi 



am moo 



drug rent a in i r.g, pr ~ t ein-k 0 nds ■: 
luooo.ide is gent, am i ci r, . 



ipusomie -of claim o wherein said 



o drug containing, pm>- m in-k 0 ndeo liposome 



■ f claim o wherein said 



, Tne or o: oontemmg, pr " ein- 
r 1.00m A o r oirotner 1 a t 0 n . 



ipuoome 'tf claim 



'rem 0 a m toxin 



~\. Tr.e Or jg containing, pr ■ * e in-bonoed .'.ipuoome of claim :\ wherein said 
mt i sense TNA is ant i sense i-.IIA against H V or ras gene. 



o . Ar. mtmomor o.rug, co mo r .: 0 i ng a liposome containing a c.ruu, said \ iposome 
having ma le 1 mi oie groups or. * he surf ate thereof, wnere.m a pontoon of the 
roaieimioe groups are bonded to a tui : 1 gooup - oont a mi ng protein and a remaining 
port ion of tne ma 1 eimide gr ups are runded to a thiol group-ecu: a mmg 
polyethylene glucol moiety; said Lip: some comprising phosphatidyl choline, 
cholesterol and maleimide-modi f ied ph : sphat idyl ehtanoiam ine . 
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